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| U. S. Army Anti-Aircraft Gun in which 20 


| can be trained on a movi ng target either 
manually or automatically fr 
station, in unison with other guns in the 
battery. The Sperry Torque Amplifiers, used 

|} on | these guns, are also equipped. | 
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Anti-Friction Bearings are used. Ie 


om a central 





Pointing a 10,000-pound Gun As Easily As You Might 
Point a Pistol—with the Help of SKF Bearings 









WENTY-TW0O barks a minute from this dog of war 

that keeps watch over the heavens—each with a 
muzzle energy of 704-foot tons—each with a pull on the 
recoil mechanism of twenty-five thousand pounds! 


And yet, two 24S Spherical Bear‘ngs located in the 
trunnions stand up under the crushing shock and wait for 
more! All the automobiles that you could cram on ten 
miles of the bumpiest highway in the country could 
not deliver that sort of shock to a bearing. 
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SOUS Anti-Friction Bearings are used throughout our 
U.S. Army Anti-Aircraft Guns. Elevating and travers- 
ing shafts—connecting shafts for recording instruments 
—azimuth control—fuse setter—all operate on the 
highest priced bearings in the world. 


For Uncle Sam, also, has found that “Nothing Is Apt 
to Cost So Much As a Bearing That Cost So Little.” 


SKE INDUSTRIES, INCORPORATED 
40 East 34th Street - - New York, N. Y. 
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BALL AND ROLLER BEARINGS 


























“THE HIGHEST PRICED BEARING IN THE WORLD” 
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HE Army Ordnance Association is a national organization of American citizens pledged to industrial pre- 
paredness for war as our nation’s strongest guarantee of peace. 


HLE Association endeavors to keep alive an interest in and knowledge of the design, production and main- 
Other than a few manufacturing arsenals—six in all—there is no peace-time in- 
iin, industrial America will be called 

In an emergeney time will 
The problem is one of vital 


tenance of munitions. 
dustry for the production of ordnance. Should war unhappily come agi 
upon to produce munitions in great quantity and of intricate and unusual design. 
net permit careful study or long preparation for the production of munitions, 
concern, 
THe Army Ordnance Association believes that the solution of this problem, based on experience, lies in 

an active organization at all times cooperating with the Government. The principal objective of the As- 
sociation is an active membership of American citizens,on whom the duty of design and production of muni- 
tions will fall in war, who will have an accurate and authentic knowledge of the complex requirements of 


ordnance. “Peace Insurance” in this form is the foremost aim of the Army Ordnance Association. 


Hit Association is purely patriotic; it has no commercial interests, no political alliances, and no religious 

affiliations. It is not operated for profit: its income is expended in furthering its aims. Its officers and 
directors serve without remuneration. 

RMY ORDNANCE, the journal of the Association, is published solely for the purpose of disseminating in- 

formation on the progress of our munitions developments so that American indusity may at all times know 
its responsibilities to the common defense. 


The objectives of the Association us set forth in its Constitution are: 

To assist in effecting industrial preparedness for To provide, when required, the services of com- 
war as being one of the nation’s strongest guarantees petent committees to investigate and report upon spe- 
of peace; cial ordnance subjects; 


To keep available the highly specialized knowledge : : : ee 

apne A nee ; To assist in developing and maintaining an efficient 

necessary for arming the manhood of the nation by ou 1. bot! ping ai snli by : ‘ : 

stimulating interest in the design and production of | PETSOnne’. | a arene . ane ee: ane, om 

ordnance material: units required for Ordnance Field Service in the event 
vf an emergency; 





To promote mutual understanding and to effect co- 
operation with American Scientists, Inventors, En- To commemorate the services rendered by the In- 
gineers and Manufadturers in civil life and the Reg- | dustry of the Nation and by the Officers and Civilian 
ular and Reserve Officers of the Army Ordnance De- | Employees of the Ordnance Department in the wars 


partment ; in which the United States has been engaged. 


ARMY ORDNANCE ASSOCIATION 
806 Mills Building, Washington, D. C. 








ae ae a a SSS SS eS 

























































NEW YORK 


(Organized June 15, 1921) 


Walsh. Ist Vice-President: 
Vice-President: William I, 
H. B. Machen. 


Evrecutive Com- 


President: James L. 
Sumuel McRoberts. 2nd 
Westervelt. 8rd Vice-President: 
4th Vice-President: R. D. Coombs. 
mittee: The Officers and James A. Farrell, Charles 
Elliot Warren, FE. L. Sherwood, Earl McFarland, 
C. E. Davies and J. M. Boyle. Treasurer: Charles 
H. Keck. Secretary: Philip R. Faymonville, 39 
Whitehall Street, New York City. 








CALIFORNIA 
(Organized October 17, 1923) 

President: Puriny E. Horr. Vice-President: Cor. 
CHARLES N. BLACK. Directors: PD. C. JACKLING, 
W. H. Ontver, Reese LLEWELLYN, J. D. GRANT, FRED 
BorecLe, JR., Lr. Cor. BRUCE CoRNWALL, Ord. Res., 
Lr. Cor. THEopore J. Hoover, Ord. Res., SAMUEL 
KAHN. Secretary: Mas. M. L. Brett, Ord. Dept. 
U. S. A... SS Sutter Street, San Francisco, Cal. 

CHICAGO 
(Organized May 3, 1924) 

President: E. A. Russett. Vice-President: FE. J. 
BUFFINGTON. Directors: Cot. R. P. LAmMont, Con. H. 
C. Bay Less, Ord. Res, Cot. W. W. CoLeMAN, Ord. 
Res., Lt. Cor. CLAupE E. Fircu, Ord. Res., Mas. A. G. 
GILLESPIE, Ord. Dept., U. S. A., Capt. WALTER H. 
Damon, Ord. Res. Treasurer: Mags. WILLIAM R. 


Wricut, Ord. Res. 
HOLM, Ord. Dept., U. 
Chicago, Il. 


Secretary: Capt. W. H, Soper- 
S. A., 600 W. Jackson Boulevard, 


BOSTON 
(Organized June 30, 1925) 


MAJ. ARCHIBALD MACMILLAN, Ord. Res., 
Vice-President: Lr. CoL. CHARLES EF. FULLER, 


President: 
oC. Sz. 


Ord. Res., U. S. A. Directors: G. L. GrLMORE, EVERETT 
Morss, Mas. R. F. Wuirerece, Ord. Res., U. S. A., 
Cot. JAMES F. Monacuan, Ord. Res... U. S. A, 


Paut B. MorGan, Cor. Epwarp F. Miter, Ord. Res., 
U. S. A. Treasurer: Mas. Isaac S. HALL, Ord. Res., 
U. S. A. Secretary; Mas. Joun G, Booron, Ord. 
Dept., U. S. A., soston, Mass. 


200 Devonshire Street, 





TT TT Tt hd dale, > 


LOGAIL POSTS 
A.O. 


| SHOEMAKER, J. W. Ropsins, F., 
| urer: 
| Secretary: Lieut. T. 








TILiiti itil 





° 





WASHINGTON 
(Organized November 18, 1925) 


President: GEN. JAMES A. DRAIN. JViec-President 


MaJ. C. G. METTLER, Ord. Dept., U. S. A. Secrctary- 
Treasurer: Capt. L. A. Copp, Ord. Res., S06 Mills 
Building, Washington, D. C. 
CINCINNATI 
(Organized December 9, 1925) 

) President: Casper H. Rowe. Vice-President: 
H. W. T. Couuins. Directors: Frep’K W. HINKLE, 
GEORGE Pucuta, C. L. Harrison, H. L. CAMPBELL, 
R. S. Barr, CHARLES Hake, Jr., A. L. JENKINS, 
JAMES MONROE. Treasurer: Mas. R. S. Barr, Ord. 





H. L. CAMPBELL, 
Cineinnatl, 


Dept., oy; 2 ae Secretary: CAPT. 
| Ord. Dept., U. S. <A. University of 
| Cineinnati, 0), 


PHILADELPHIA 


(Organized December 9, 1926) 


| President: Mas. JosepH A. STerInMeETz, Ord. Res., 

U. S. A. Vice-President: Ligutr. Cot. ARCHIBALD B. 
HusBarp, Ord. Res., U. S. A. Directors: Mas. JOHN 
Q. MacDOoNaALp, Ord, Dept., U. S. A., Capr. R,. W. 
Bonp, Ord. Res., U. S. A., J. L. POULTNEY, SAMUEL 
M. CHANCE. Treas- 
SHAFFER, Ord. Dept., U. S. A. 
R. Snyper, Ord. Res., U. S. A,, 
Dept. of Labor and Industry, Harrisburg, Pa. 


Caper. F. C 


—— --- 


SAINT LOUIS 


(Organized January 18, 1927) 


President: Cot. Harky Scuiyiin, Ord. Res. Vice- 
President: Liagut. Cor. E. D. CAmppett, Ord. Res. 
Directors: J. M. Kurn, J. W. Jarpor, A. J. Davis, 
EK. D. Nims, M. E. SINGLETON, W. F. Carter, J. M. 
Ourn, H. I. Frncuw. Treasurer: Lieut. ALLEN May, 


J. A. G. Res. Secretary: Mas. C. M. Roperts, Ord. 
Dept.. U. S. A., Southwestern Bell Telephone Build 
ing, St. Louis, Mo. 


PITTSBURGH 


(Organized February 24, 1927) 


President: TAYLOR ALLDERDICE. Vice-Presidents: 


T. M. Grrpier. J. FRANK DRAKE. Directors: RaLpu 
M. Dravo, Lieut. Cor. H. A. Giwney. Ord. Res., 
J. RoGers FLANNERY, FE. T. Wuuirer, H. P. Davis, 
FRANK B. Bert. Treasurer: Mas. G. M. SrxsMIrs, 
Ord. Res. Secretary: Capt. FrREep A. MCMAHON, 
Ord. Dept., U. S. A., 1014 Diamond Bank Bldg., 


Pittsburgh, Pa. 





~~ SSS SSS SS SSS SSCS SSS SSS Sees eS Se es 





—-— a: 
ae ee oe oe oS oe oe ae ee ae 
















enemas st wawee wane wee ww ee ee eee 





Se ee ee ee ee eee ee gg 



























Aa. 


Ss 


SS eS SO SS SO ee a ON mm wt 


Ativittivwi~iv~imid—izmiuimiziziodot=edioload dat tit Lit tt tt et 






























Fort McHenry, Md., Birthplace of The Star-Spangled Banner 


Unsightly for many years, Fort McHenry, Md., the birthplace of our National Anthem, is at last 
Funds recently have been provided by the Congress to enable the War Department 
The authorization of the 


to be restored. te 
to proceed with the restoration of the historic site to its original condition, 
permanent preservation of this national park and perpetual national memorial shrine as the birth- 
place of the Star-Spangled Banner, written by Francis Scott Key, will serve ultimately to provide 
a splendid national monument commemorating the defense of the fort against the bombardment by 
the British fleet in 1814 and the birth of our National Anthem. 

The Star-Spangled Banner still flies at the same spot on which Francis Seott Key viewed it 
from the British vesset whereon he was detained. The original staff from which the national colors 
flew on that memorable morning has fallen long since, but successive flag poles have been planted on 
the exact spot occupied by the original. 
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Our Problem of Munitionment 
By Col. Frank A. Scott,* Ord. Res. U. S. A. 


\\ J] © TAKE our text from First Samuel, 17th Chapter 
—a long text as befits a long sermon: 
“And there went out a champion, out of the camp of 


the Philistines, Goliath ; 
cubits and a span; and he had an helmet of brass upon 


named and his height was six 
his head; and he was armed with a coat of mail weighing 
5,000 shekels of brass and he had greaves of brass upon 
his legs and a target of brass between his shoulders, and 
the staff of his spear was like a weaver’s beam, and his 
spear’s head weighed 600 shekels of iron” (you see he had 
2 load almost heavy enough to satisfy even the infantry 
higher-ups of his day) “and one bearing a shield went 
before him.” 

And David “took 


five smooth stones out of the brook .... 


his staff in his hand and chose him 


and his sling was 
in his hand and he drew near to the Philistine... . and 
David put 
and slang it and smote the Philistine in his forehead, 


stone 


that 


his hand in his bag and took thence a 


the stone sunk into his forehead and he fell upon his face 
to the earth.” 

The superior, well directed fire of the Jew overwhelmed 
the Philistine. Goliath, dis 
appearing from the roll of those present for duty, ap- 


“Sie transit gloria mundi!” 
pears then and ever since on the pages of history—pro- 
fane and sacred—a victim, an early and eloquent victim, 
of superior armament; and thereby establishes a custom 
faithfully observed ever since, of finding explanation for 
defeat in the superior munitionment of the adversary; 
supplying us, also, our first example of the failure of the 
higher-ups to foresee the power and effeet of new weapons. 
Nor may we overlook Saul, for the evidence shows that 
being David’s higher-up, he considerately essayed to fur 
nish David with the accepted equipment dictated by his 
own experience and traditions. David, always an effective 
speaker, pleaded lack of transport, and so eseaped respon- 
sibility for government property not needed to attain his 
objective. 
OBSERVE how true to form we still run. 
like David, and regarded as fit only to carry cheeses 


While young, 


to camp, we dream of conquest, use our imaginations, 


trust our own views, and desire only to be allowed to have 
our fling. Anon, we find ourselves a higher-up and among 
the Sauls of our day. Faithful then to our experience 
and traditions, we prefer rather to die with our armor on 
than risk ourselves, bare-legged, with nothing but a sling. 
Great ability and high character are sometimes joined 
with inability to appraise the signifieanee of progress. 
Admiral Farragut is said to have opposed the adoption 
Karl Northelitfe 
related to me, in 1917, the story of Earl Kitchener's dis- 


of iron-elads. Jalfour and Lord each 


belief in great numbers of large ealiber guns and high ex- 
plosive shells. 
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The failure of the higher-ups to exercise prevision 1s 
a favorite theme in all military services. If this were the 
whole story, the solution of the problem would be easy. 
Again laying our course by the seriptures, we would have 
only to “put down the mighty from their seat and exalt 
the humble and meek.” 

Untortunately for us who have to study it, the art of 
so elemental as this. It changes many of its 

the the the 
ascending spiral of progress keeps bringing back to us 


war is not 


forms with advanee of civilized arts, and 
problems which at one time or another we regarded as sat- 
isfactorily solved. 

We observe the tendency to recur to principles or meth- 
ods long since rejected and then recalled by the demands 
of a new situation, or made available by collateral inven- 
16th 17th 


centuries and rejected or neglected, are made available in 


tions. Repeating arms, invented in the and 
the 19th bv the development of the metal cartridge; so, 


also, we see the pike rejected in favor of firearms; and 
then, because of the temporary disarming of the soldier 
We wit- 


ness the rejection of the hand grenade and its reeall and 


when his piece is empty, the bayonet developed. 


promotion to a place of added dignity; the Chinese stink- 
pot graduates from the realm of ridicule into the terrible 
Individual armor is rejected 


Weight vields to the demand for 


menace of chemical warfare. 


and then reassumed. 
mobility, and resulting weakness calls for the restoration 
The one-man tank is in wise different in 


of weight. no 


principle from the armored knight on an armored horse. 
The chief change in these two military elements, though 
they are separated by a period of five centuries, represents 
the difference in mechanical efficiency of the two periods. 

The principle of a repeating small arm was developed 
to at 
turies before its military value was recognized, and it 


least a workable, if not a satisfactory, stage cen 


military authority. “Pepys 
“Dined 
the officers of the Ordnance, where Sir W. Compton, Mr. 


Was adopted by competent 


Diary,” July, 1662, contains the following: with 


O’Neile and other great persons were. After dinner, was 


brought to Sir W. Compton a gun to discharge seven 
times; the best of all deviees that I ever saw and not a 
dauble: for it is much approved of and many thereot 


made.” We must remember that Pepys was Seeretary of 


of the Royal Navy under Charles II and therefore, while 


not an Ordnance authority, was nevertheless a man of 


rreat experience. 

It is unnecessary to pursue this phase of our subject to 
establish the existence of such arms at this early period, 
London Tower, the 


as specimens are still to be seen in 


Wallace Colleetion, London, and elsewhere. Fauitts arts 


Ord- 
and 


Army 
Board 


Director 
Munitions 


District 
General 


Ordnance 
Chairman 
1917. 


*Chief, Cleveland 
nance Association; 
War Industries Board 
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ing from the lack of fixed ammunition, with consequent 
premature explosion of reserve charges, ete., led to the 
The 


military possibilities were evidently never regarded with 


almost complete disregard of these early repeaters. 


sufficient seriousness to justify exhaustive study of the 
principle. 

A further and comparatively recent example ot this same 
failure to recognize and apply a valuable principle when 
already within the grasp of the authorities, is the breech- 
loading flintlock rifle, patented by Col. John H. Hall, in 
1811, leaks 


between the in the ¢on- 


and manufactured at Harpers Ferry. Gas 


breech block and barrel resulted 
demnation of this valuable idea, although the piece itself 
was made and issued to our Army in various forms, trom 
about 1816 until the Civil War. 


loader adopted by any army, and yet the 


This was the first breech- 
fact is, the 
vital possibilities of the breech-loading principle were 
either not recognized or were argued down by men devoted 
to tradition or paralyzed by the need of meeting other 
new problems if they adopted a breech-loading arm. <Ae- 
cording to Pollard,* one of the first patents granted by 
the British Patent Office for a breech-loading small arm 
was to Abraham Hill, in 1664, for “a 


ing a gun or pistoll, the breech whereof rises upon a hinge 


new way of mak- 


by a contrivance of a motion from under it, by which 


it is alsoe let down againe and bolted fastly by one and 
This well the 
adopted by the American, Colonel Hall, in his rifle. 


the same motion.” deseribes very process 


[F WAR were a science, it would be the most complex of 


all the seienees. If it is an art, it is the most all- 


embracing of the arts. In its beginnings it ealled for little 
beyond the skill, strength and courage of the individual 
fighting man. It has progressed until the differentiation 
of function and equipment involves, on the field, the eo- 
operation of scores of occupations and, in the rear, the 
support of entire nations. Therefore if we depart at all 
from the traditional, in this involved and confusing ag- 
glomeration, we must endeavor to discriminate between 
the essential and the non-essential; between the most ef- 
fective of our possibilities and the less effective; ana then 
contrast our selections with the probable selections of all 
possible enemies. If, in any natural national aptitude or 
unique national resources possessed by us, we ean discern 
elements of unusual strength, then obviously common sense 
would dictate emphasis upon such characteristics or re- 
sources. All David did was to utilize his natural apti- 
tude for the sling. 

History bristles with examples of failure to do either 
of these two things and, unfortunately, our own history 
is not free from them. Too often entire reliance has been 
placed on a single element of strength, ignoring the inter- 
dependence of the components of fighting forces; so at 
Crecy, Poitiers, and Agincourt we see the splendid mounted 
chivalry of France destroyed by a combination of mounted 
knights and unmounted archers; at Culloden, the Seottish 
Highlanders swept away by artillery and musketry before 
they can charge home with the claymore. In a more re- 
cent day, the French dependence on the chassepot, un- 
questionably superior to the German needle gun, fails to 
offset the weakness of the French artillery arm and faulty 


organization and invites the tragedy of Sedan. Gunpower, 


*“A History of Firearms,” Pollard. 





with even a very modest admixture of brains, is apt to 


Bereft of this element, its detonation 


still creates noise, but little else. 


prove irresistible. 


[N THE World War, few things were more impressive 


than the reluctance of trained soldiers to admit the 
advantage of exploiting to the limit all mechanical op 
Why was such a ridiculously limited number 
1914, in the 


English, French and American armies, even after it was 


portunities. 
of machine guns allotted per regiment in 


well known that the Germans had already allotted at least 
Why not 


process and conclude that if two machine guns per regi 


eighteen times as many? reverse the mental 


ment were desirable, two hundred would be more desira 
ble? 


ammunition or 


It is no answer to say that it was a question of 
transport or trained personnel. We all 
know the same objections have been made and overcome 
in the military experience of our country many times. 
Ammunition supply and transport was the stumbling block 
to the adoption of a breech-loading rifle in our Army prior 
to the Civil War. 
and even the repeater; and in the midst of the most try 


Yet we finally adopted the breech-loader 


ing war of our history awarded contracts for a total of 
makes. Far 


less than this number of any one of these in service dur- 


315,945 breech-loaders of eighteen different 


ing the second year of the war might easily have shortened 
the conflict by a year. 

There are two points to be noted here: the tardiness 
with which the breech-loading principle was accepted; and 
the menace to military efficiency involved in the adoption 
of so many types with differing caliber and ammunition 
some used paper cartridges and some metallie eartridges. 

According to Pollard, the Federal Government, by 1865, 
had received and issued the following quantities of breech 


loaders: 


14,495 Merill 
1,000 Palmer 
20,000 Remington 
30,062 Smith 
94,156 Spencer 
25,603 Starr 
11,261 Joslyn 9,342 Union 

892 Lindner 4,001 
20,000 Maynard 151 


1,002 Ball 
1,059 Ballard 
55,567 Burnside 
22,782 Gallagher 
1,052 Gibbs 
3,520 Hall 


Warner 
Wesson 


My own impression is that there were other breech- 
loaders bought and issued, so this list might be extended; 
but, taken as it stands, for the Ordnance Officer it cer 
tainly adds one more to the already known horrors of war! 

As to breech-loaders in the early days, and especially as 
to repeaters, the real diffieulty was the container for the 
charge; and until the metallic cartridge was developed, 
there was little prospect of using the repeating mechanism 
because the charges broke down or exploded prematurely 
in the magazines. However, earlier emphasis of the prin- 
ciple would have resulted in the earlier development of 
methods. 

Now, also, contrast the objections raised to the adoption 
of a breech-loader prior to the war and the difficulties 
which it was claimed such adoption would involve, with 
the actual difficulties encountered by reason of the delay. 
And yet the principle was so valuable the arm had to be 
adopted notwithstanding the disadvantages involved. Most 
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of the difficulties cited in the early reports were imaginary 
or exaggerated, while the difficulties created by the delay 
were real indeed; and all the time the lessened fire power 
of the infantry was dragging on the war and adding to 


the casualties. 


|F ANY doubt that breech-loaders might have shortened 

the Civil War, let them study the effeet of the musketry 
fire at Antietaxa and Spotsylvania, where, in certain see- 
tions of the field, the opposing infantry lines held their 
The Con- 


federate General John B. Gordon gives this testimony: 


places firing point-blank volleys into each other. 


“Spotsylvania furnished an unexampled muzzle to muzzle 


fire; the longest roll of incessant, unbroken musketry; the 
most splendid exhibition of individual heroism and_per- 
sonal daring for large numbers, who, standing in the 


freshly spilt blood of their fellows, faced for so long a 
period and at so short a range the flaming rifles.” So 
evenly was the fire balanced that one company per regi- 
ment, armed with breech-loaders, would have furnished the 
further 
argument is needed, then study, also, the effeet ot the fire 


preponderance of fire necessary for a decision. It 


of Casement’s Federal brigade at Franklin, one company 
(65th Indiana) of which was armed with 
the 


of one regiment 


repeating rifles. In front of Federal entrenchments 
at Franklin, the percentage of loss in the Confederate in- 
fantry is doubtless the highest loss suffered by any large 
body of infantry in modern battles until the Franco-Prus- 
sian War. 

Maj. Gen. J. D. 
1897, has this to say of the fierce action at Franklin, Tenn., 
in November, 1864: 


made since our Civil 


Cox, of the Federal Army, writing in 


“The improvements in repeating arms 
War, and the current discussion of 
the practical range and rapidity of fire from a line of 
We 


found that the slight undulations of the field were scarcely 


battle, receive light from our experience at Franklin. 


noticeable from our parapet, and yet they were sufficient 
to cover Hood's advancing lines of infantry so well that 
they got within five or six hundred yards of our lines 
practically unharmed from musketry. We rarely found a 
field, during the war, so open or so level as this, and one 


might fairly be sceptical as to the practieal value of 
much greater range in small arms. 


As to rapidity of fire, however, the proot seems strong 
ly in its favor. The few repeating rifles we had bore no 
important ratio to the number of men in line, though the 
enemy, exaggerating the number of such weapons, credited 
them with much of the terrible destruction of the field.” 
Note, particularly, General Cox's expression, “the enemy, 
exaggerating the number of such weapons (repeating 
rifles), credited them with much of the terrible destrue- 
tion of the field.” 
is known, not only creates a moral as well as a physical 
the 


Any new element, 


Superior munitionment, wherever it 
advantage during the action, but it is liable to be 
explanation used by any beaten foree. 
therefore, is apt to receive credit for a degree of superior- 
ity not actually possessed. Thus, the iron ramrods of the 
Prussians, during the great Frederick’s time, against the 
wooden ones of the Austrians, and even the tanks at Cam- 
brai, may develop a fictitious value which justifies the 
student in a careful review before accepting the popular 
conelusion. 


Some people reason on this subjeet as though only those 


parts of the picture at which they are looking will change 
when the kaliedoseope turns over; whereas, of course, the 
whole picture changes. 

The Confederate armies were not as well munitioned as 
the Northern armies, after the early months of the war. 
The reason was paucity of industrial plants and popula 
the The 


Chief of Ordnance, General Gorgas, performed a stupen 


tion, and Federal control of sea. Confederate 
dous task with impressive efficiency, but even he was un 
able fully to overcome the underlying disadvantages. 

In his deseription of First Bull Run, General Longstreet 
the the 
federates of the power, efficiency, and good handling of 
MeDowell’s 
of the battle to the capture of his two regular batteries, 


“Before the 


refers several times to disastrous effect on Con 


the Federal artillery; and he attributes loss 


Griffin's and Rickett’s, in these words: loss 


of his artillery, MeDowell was the Samson of the field; 
now he was not only shorn of his power, but some of 
his mighty strength was transferred to his adversary.” 
Gien. E. P. Alexander, Longstreet’s Chief of Artillery, 
and one of the most dependable of Confederate authori 
ties, states that in 1862, at the time of the Antietam cam 
paign, “the rifled ammunition of the Confederates was 
decidedly inferior to that of the enemy, many Confederate 


shells failing to burst, or bursting prematurely, or tumb 


ling; and even the smooth-bore shells often burst near 
the guns.” 

Again, in a summary of the conditions of the Con 
federate Army, in the winter of 1864-1865, General Alex- 


ander asserts: “In addition to the searcity of provisions, 
there was also threatened a deficiency of percussion eaps. 
The supply for the campaign of 1864 had been maintained 
only by eutting up the copper stills of the country, but 
they were now exhausted and there was no more copper 
in sight.” 

Generals Longstreet, Alexander, and Pickett, wno were 
the officers directly involved in Pickett’s attack at Gettys- 
burg, all testify to the shortage of ammunition in the artil- 
lery which made the preparatory bombardment for Pickett’s 
charge, and attribute the brevity of fire and insufficient 
preparation to this shortage. There is nothing to show, 
however, that this was due to any cause other than the 
distance of the Confederate Army from its base. 

The Confederates possessed some very obvious advan- 
tages: their leadership was superior, at least until 1863; 
they had the benefit of conscription after the first year; 
If, added to these, they could 


have enjoyed equal munitionment from the beginning, there 


they held the interior lines. 


is much to buttress a contention that they could have sus 
tained themselves. They improvised to an astounding de- 
gree, and their captures of material were very helpful; but 
their guns and artillery ammunition were never equal to 
the Federal artillery, and eventually their horse equipment 
and personal equipment of the individual soldier became 


woefully deficient. 


|T IS most impressive to observe how the experiences of 

the Civil War foreshadowed certain events of the World 
War. 
the 
fantry, armed with modern rifles, behind breastworks. At 


At Spotsylvania, Cold Harbor and Franklin we see 


offensive checkmated when it encounters veteran in 


Petersburg we see the foreshadowing of the stalemate of 


trench warfare. 
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fields of 
accounts 


Our own Civil War furnishes one of the best 
study for American military students: the best 
of its various phases are in English; it was entirely fought 
by our own people, and the elements of strength and weak- 
ness are, therefore, national characteristics which might 
again be encountered. The average intelligence and mental 


alertness of the combatants on both sides were remark- 


ably high, and these qualities are bound to be reflected in 
the diseussion of events and experiences. Finally, these 
discussions have the very great value, in many instances, 
ot proceeding from veterans who never became profes- 
sional soldiers and so always retained the fresh viewpoint 
of eivilians. 

The wisdom, often so dogmatically expressed, of the 
done much to diseredit even the 


easy-chair eritic, has 


considered views of well informed eivilians. This is a 


natural albeit most unfortunate reaction. It is becoming 
increasingly important that civilians interest themselves 


The 


intense and all-absorbing nature of war, as we now under- 


seriously in the military problems of their countries. 
stand it, demands this. No professional service, however 
well trained or devoted, ean now earry the national load. 

While civilians must assist, our salvation reposes on our 
professional services. The history of modern nations seems 
that 
developed within the military services than has been ex- 
first 
is an admired, 
Add to 


servatism the love we all develop for the partieular branch 


to prove greater resistance to progress has usually 
law, we 
if not 


this eon- 


perienced without. Order is heaven's are 
told; and the “established order” 
a saered, institution in most services. 
in which we serve, and we find an area of resistance so 
well fortified with strong points that it is no wonder 
the advance lags. 

The technique and mechanies of war are inseparably re- 
lated to the technique of peace. So true is this that it is 
often difficult to separate cause and effect and determine 
preeisely whether the demands of war created a certain 
advances of 


Without involv- 


mechanical advance or whether the peace 
made possible certain mechanics of war. 
ing ourselves in the detail of this phase of our subject, 
we may accept and emphasize the principle that the Gen- 
eral Staff and the procurement departments should be alert 
to obtain every advantage possible from advances in peace- 
time technique. It is the tendency of most nations to over- 
stress manpower and to overlook mechanical military op- 
portunities until the strain and demands of war foree 


recognition. 


|? IS popular in certain quarters to attribute to the dull 

ness, obstinacy and general wrong-headedness of the 
military higher-ups, any failure of the regular services to 
the technique ot 


keep the art of war tully abreast of 


peace. Every one outside of the services, from the least 
informed civilian to the highest placed statesman, blandly 
ignores the obvious fact that experimentation and progress 
mean expenditure; and that only by the liberat use of 
money can the services be kept up-to-date in the mechanics 
of war. Confine in expenditure for experimentation, as 
we do our Army and Navy, any of our great industrial 
concerns such as the American Telephone & Telegraph 
Company, the General Electrie Company, or the Westing- 
house Eleetrie Company, and see how long they can main 


tain their ascendeney in their respective fields. Yet, must 








we not admit the tendency in the services to permit ex- 


penditures for routine items that a wiser discrimination 
would direct into channels of research or experimentation ? 
See Robertson’s “From Private to Field Marshal” for evi- 
dence of inability to obtain an appropriation of a few 
hundred pounds for experimentation with bombs in in- 
fantry-training in the British Army, although we may be 
sure that many times that amount was going into brass 
polish or some other similar item that represented pomp 
and circumstance. 

And this allows just the chance for us to emphasize 
that 
should eliminate all complacency in one at authority for 


again interdependability of the departments which 
unnecessary items while another goes short of necessities 
for the 


nation must some day pay in misery and humiliation. 


need of which the entire service and the entire 

It must be our study, during peace, to learn to utilize 
for war those elements of power in which we are likely 
to be superior to all potential enemies. As we are the 
strongest nation in the world industrially, indeed in metals, 
machine tools, and horse-power the equal of all the rest 
of the world, mechanized war should find us the strongest. 
But it be fatal to overlook the fact that the 


chanization of war increases the importance of the time 


would me- 


element in preparation. Therefore, our study must inelude 
the means by which we could speed up production. 


FE. VEN those among us who believe in the mechanization 

of war must recognize the possibility of mechanizing 
it beyond the ability of any available personnel in time 
of war to use the machinery to the limit of its possibill- 
As a matter of fact, have not the nations already 
The 


tary rifle has become a piece of scientific equipment de- 


ties. 
accomplished just that with the latest rifles? mili- 
veloped beyond the capacity of the majority of infantry- 
men and, therefore, more costly and less serviceable than 
There must always be a just balance be- 
and the 


a simpler piece. 
tween the laboratory equipment of the expert 
tield equipment of the soldier. Neither Europe nor our 
own country affords many opportunities for an unbroken 
field of fire of one thousand yards for infantry, vet we as 
ardently favor a rifle with a range three times that length 
as if the exact reverse were the fact. 

The subject of small arms is one which, of course, should 
But 
War 


gave few, if any, opportunities to use the long range capa- 


I am only glaneing toward it. 
The Great 


be treated by itself. 


this you may write down in the book: 


In our Civil War, four hundred yards 
World War, 


European conditions, a six-hundred-yard field of tire was 


city of the rifle. 


was a long field of fire, and in the under 
very rare, 

All former wars of the English-speaking nations have, 
in their beginnings, witnessed periods of improvisation. 
The advancing technique of war lessens the chance of sue 
cesstul improvisation, so that the probabilities of initial 
success increasingly lie with the prepared nation. Of 
course, Initial sueeess does not always mean final suecess; 
improvisation must still play a part; but every inerease 
in teechnieal requirements, in whatever piece of equipment 
or branch of the service, automatically adds to our time 
load and inereases responsibility for developing plans and 
methods for quick production. 


This, and any other, general disenssion of munitionment 
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must assume a basis of something approaching industrial 


equality between warring powers. As between an indus- 


tralized nation—England for example—and an unindus- 
tralized state, the difference might approach that which 
would correspond to an unarmed man and an armed police- 
man who was also his physical superior. 

As it is not the purpose to make this occasion the de- 
tonating point of another world war, no discussion will 
Indeed, 
no expression of opinion on that delicate question will be 
that 


Every race and nation, if we 


be indulged in as to military race superiority. 


ventured beyond the declaration there is no such 


thing. may trust history, 
has had its share of victory and done its share of “retiring 
according to plan.” 

The surest way to establish racial or national military 
supremacy is to be superior to the enemy in armament, or 
leadership, or training or knowledge of the terrain; or in 
three or all four of these desiderata. Consequently, it is 
necessary for even a superior race like ours to give atten- 
tion to the subjects of preparedness and munitionment. 

Neither would it help us here to become involved in a 
warfare versus the inerease of 


diseussion of mechanical 


fire by strengthening the firing line. It is a well-known 
principle in mechanies that when a certain degree of effi- 
ciency has been attained by a given method, further prog- 
ress must be sought by a change of process. Therefore, 
revolve these figures, and speculate on their significance. 
According to Sir George Aston: “Between noon on Sep 
tember 28 and the same hour on September 29, 1918, nearly 
944,000 rounds, costing nearly £3,900,000, were fired from 
British guns on the Western Front.” 

Consider that this volume of fire represents four years 
of intensive preparation by one of the greatest maustrial 
nations of the world, reinforced by the produetive power 
of its colonies and a considerable percentage of the manu- 
facturing power of the greatest metal-working nation on 
earth—the United States. It points the probability that 
advance in fire power cannot be looked for by inerease in 
volume developed through munitionment. It, therefore, 
must be sought by improvement in character. 


This is the basis for the opinion now frequently ex 


pressed that, in the next great war, mechanization and 
chemicals will, relatively, play a much larger part. There 
is growing opinion that gunfire of all kinds fas about 
reached its zenith; that we have traveled as far as that 


road leads. 


It is this principle of change which makes our problem 


difficult and so interesting. 
We work out 


duce the article; issue it to the services, and almost before 


of munitionment at 
It ean 


once so 


never be static. new designs; pro 
the field trials can be made it has begun to develop ele 
ments of obsolescence. 

In this 


elements as a military nation: 


fact, however, lies one of America’s strongest 
we are adaptable, and our 


mechanical adaptability at this time is unequalled. 


“The Me- 

chanization of War,” by Victor Wallace Germains, and 
“The Remaking of Modern Armies,” by Capt. B. H. Liddell 
Hart 
that are inspirational. 


‘THE volumes recently published in England 


contain much that is interesting, and some elements 
But each writer impresses one as 
The 


as certainly as the mechanization 


over-anxious to win for his side. mechanization of 
war is proceeding just 
of the peaceful world. To question that is to step out- 


side the lists of those entitled to opinion. The subjeet 
then becomes one for scientific inquiry, and the final de- 
cisions must rest with the leaders who we hope will be 
capable of recognizing and utilizing every possible ad- 
vantage. To allow the discussion to assume any aspects 
of a joint debate, in which the decision may repose on 
eloquence or the clever use of advantages solely verbal, 
would be both unworthy and unwise. 

As to our own nation, there are three phases of prep- 
aration to which we can and are likely to devote our ener- 
gies. One is mere discussion, which stimulates mquiry, 
study and thought and thereby fits us somewhat for an 
emergency, but otherwise accomplishes no great purpose. 

The next and considerably more valuable phase would 
he the general, even though uncodrdinated and unpointed, 
organization and education of our industries to undertake 
a production program if and when needed. 

The third, and the one every good citizen would desire, 
could he visualize the problem, would be a national pro 
gram of mobilization worked out on true military prin 
ciples and applied to our national potentialities in men 
And in this 


sources would receive at least equal attention with man- 


and resources. program the industrial re- 
power. 

This would cost a little money (a trifle compared with 
the loss we shall some day suffer if we fail to do it); and 
it would assure that all movement would be forward and 
every year advance us on the road to such potential mili 


tary strength as to make most improbable the chance that 


we should ever have to use it. 
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The New Light Tank, M1 
This “job” represents the maximum fire power of the light type of tanks. It has an all-purpose chassis on 
which several styles of body may be mounted. 
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Light Cross-Country Cargo Carrier, Tl 
This is the same chassis as that used in the Light Tank, Mi. The tank superstructure is removed and replaced 
with a cargo body of one to three tons capacity. 
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Automotive Equipment of the Army 
By Maj. Levin H. Campbell, Jr.,* Ord. Dept., U.S. A. 


N THE time which has elapsed since the Armistice, the 
| leading military authorities of our Army have been 
giving serious study to methods and means of transporta- 
tion for our armed forees. War has beeome so largely 
a matter of the use of machines, and the expenditure of 
ammunition by all has been so 
the 


tically set by 


weapons greatly in- 


creased, that rate of movement of an army is prae- 


The 


its ability to move its equipment. 


horse, while a most dependa 


usually evolve a good design, but to gain that last few 


per cent. so necessary to reliability we must build and 
test, build and refine, build and perfect. If at times we 
and our “eustomers” become discouraged and feel that 


our progress is slow, let us not forget the fact that we are 


working “under wraps.” 





ble form of transport, does not 


possess either the power or 
the rate of speed desirable in 
For these, 


and other reasons, the trend of 


a modern army. 


thought is tending more and 


FOREWORD 


Motorization and mechanization are of 
greatest importance in the securing of 
modern-day mobility for the Army. This 
article by Major Campbell is of interest 


Such remarkable progress has been made in the past 
decade, and is being made from year to year in automo 
tive design, that the engineer 

wonders at the retention of 

animal-drawn transportation in 

the Army. He feels that, 

with the enormous automo 

tive production facilities in 


our country, our Army should 


more to the use of motor-pro- in setting forth what has been done to- be in a most favored po 
pelled vehicles of all types, ward that end, and his views, as ex- sition. He knows that this 
and the purpose of this article pressed, may be taken as representing is an age of motorization, of 


is to set forth briefly the de 
velopment work which has been 


done by the Ordnanee Depart- 


those of the Ordnance Department. 

It is a pleasure for me to take this op- 
portunity of expressing my personal ap- 
preciation for the unfailing help in our 


high-speed transportation; and 
he firmly believes that he has 


built and will continue to build 


ment sinee the Armistice to- s such reliability and pertorm- 
; ; problems which has been extended at all 
ward earrving out the duties ‘ : : anee into his vehicles that the 
. case ie times by the automotive industry of 7 
with which it is charged in the . Army will, as business has done, 
America. 


matter of developing vehicles 
which are adapted to operate 
primarily off the roads. 

In all its work, the effort of 
the Ordnance Department is to 





(Whats. 


Mavsor GENERAL, 


We shall still use the 


horse, but the motor will stead- 


motorize. 


ilv cireumseribe his usefulness. 
The 


Department 


the Ordnance 
the field of 


automotive design dates from 


entry of 


into 








produce what the using ser- 

vices want. The designs are CHIEF OF 
based entirely upon the re- 

quirements of the “eustomer,” 

and the words “serviceability” and “reliability” are ever 


uppermost in our minds. 

Unfortunately, lack of funds has resulted in little op- 
portunity for the using services to work with modern 
automotive equipment. Their ideas of performance and 
dependability are based largely on familiarity with vehicles 
of 1917 and, if they look ‘askance on the idea of motoriza 
tion, it is not surprising. Their yardstick of performance 
of motorized equipment is the old six-ton tank and the old 
trucks. that 


miles of service with but a reasonable amount of upkeep 


types of Trucks and tractors give many 
and repair are commercially available in large quantities. 
The mileage life of special automotive vehieles, such as 
the tank, is being increased constantly. 

All development and improvements are based largely 
manufacture of 


upon units in quantity, with tests under 


every conceivable condition of operation. The commercial 
industry each year manufactures automotive vehicles in 
the 
builds by single units when funds are available. 


the thousands and millions; Ordnance Department 


By the 
end of the present fiseal year we shall have built (not 


manufactured) a total of seven tanks. The engineer ean 


*Chief, Automotive of the Chief of Ordnance, 


Washington, D. (. 


Section, Office 





OrDNANCE, U.S. A. 1917. Shortly before that 
time the Artillery had tested 
some few commercial tractors, 


and a small number of armored ears, built on commercial 
truck chassis, had been produced experimentally for use 
with the Cavalry. Let us see where we stand today. 
A T THE time of our entry into the World War. the sub 
ject of tanks was an entirely new one to the Ordnanee 
Department, and our war-time designs were largelv Brit 
ish and French ones adapted to our manufacturing stan 
The tanks thus produced were the Mark VITT and 
the six-ton Renault. 
The Mark VIIT, of which 100 were completed after the 
Armistice, 


dards. 


weighs 40 tons and is driven bv a modified 


Liberty aircraft engine at a speed of five miles per hour. 


A erew of 12 men operates the tank and mans two 6 
pounder guns and seven machine guns. The armor pro 
tection is from 6- to 16-mm. thick. The great lenet! 1 


the vehicle gives it maximum ability in crossing trenches. 


Its size, however, makes it an easy target and decreases 


its mobility. Speed is obviously one of the best protee 


tions a tank ean have against hostile fire. The present 
trend of design is toward lighter and much faster tanks. 
The six-ton Renault tank was produced in large num 


falls 


short of meeting the requirements for a light tank, for it 


bers in this country for use in the World War. If 
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The 40-Ton, Mark VIII, Tank 
vehicle of World War days. Present 
lighter and faster tanks. 


The heavy, slow trends 


is mechanically unreliable and its speed is only six miles 


The 


ner protected by armor that varies in thickness from 


per hour. crew is composed of a driver and a gun- 
25 
to .6 of an inch. The armament, either a 37-mm. gun or 
a caliber .30 machine gun, is mounted in a turret that has 


a 360-degree traverse. 


The Ford two-man tank represents one of many at 
tempts that the Ordnance Department made during the 
war to collaborate with the commercial industry in the 


production of tanks. Some few of these were built dur- 
ing the war, but the Armistice was declared before quan- 
tity production was inaugurated. 

The experience with these three tanks emphasizes the 
fact that 
fully thought out designs later perfected after tests. 


from care- 


Each 


we 


mechanical reliability results only 


of these tanks is a remarkably good product when 
consider that they were all designed during the stress and 
hurry of war, and that little or no development and test 
work was done before quantity production 
was entered upon. 

After the 
pointed a board of officers, now known as the 
Board,” the ot 


mending ideal types of Army Ordnance equip- 


Armistice, General Pershing ap- 


“Caliber for purpose recom- 
ment on which development work should pro- 
the of the 


hoard was for the development of a medium- 


ceed. One of recommendations 
weight, high-speed tank. 


The Tank TI, 
by the Tank Board, is the third of this type 


23-Ton now undergoing test 
built and incorporates the improvements found 
the of the The 


speed is 12 miles per hour; the armor is 1 inch 


necessary in tests first two. 


thick over the fighting compartment; and the 
armament is one 6-pounder gun and one caliber 
30 machine gun in the lower turret, with one 


This 


ealiber .30 machine gun in the upper turret. 











vehicle 


consists of a driver, a gunner, a 


The 


loader and a 


crew 
tank commander who also fires 
the upper machine gun. This tank is mechani- 
cally good and appears to be well received by 
the Tank Corps as a fighting machine. 

We feel, however, that we can produce a 
tank of 12 to 15 tons weight having equal or 
This 


much “quicker on its feet” and would present 


greater fire power. vehicle would be 


Trench-crossing ability 
but 


a much smaller target. 
function of 
Weight 


immediately ealls for a 


is a leneth, length means 


weight. means more engine power, 
repetition of 
It 
viously impossible to armor against all calibers 
ot 


such as would undoubtedly make their appear 


which 


“the vielous eyele” of more weight. is ob- 


guns unless we build “land battleships,” 


ance in any protracted stabilized combat situa- 


tion. These “ships” conceivably would carry 
large numbers of machine gunners to occupy 
the ground gained. Thus all design is of 


necessity a compromise of factors desirable and 
We feel that 


ly strive for speed and fire power, with the 


undesirable. we should constant- 


are toward 


maximum armor protection consistent with rea- 


sonable weight. 


Tank 
An experimental model has been completed and 
Its 


formance has resulted in an enthusiastie reception of the 


interesting tank we have is the Light 


HE 
M1. 


given an extensive test. 


most 


remarkable mechanieal per- 





“job,” and its fire power is the maximum obtainable in 


that weight of vehicle. The speed is 18 miles per hour, 


and the eruisine radius on the gasoline earried is 80 miles. 
The 
the service rifle bullet at all 


crew—a driver and a gunner—is protected against 


ranges. In the all-round fire 


turret are mounted both a 37-mm. gun and a ealiber .30 


machine gun, with a fully adequate supply of ammunition. 
The mount for the guns provides for a limited traverse in- 
dependent of the turret traverse, and for ample depression 
The 


for 


is completely 
for 


The mechanical control and operation are 


and elevation. tighting compartment 


ventilated, whieh the first time insures comfort 


the personnel. 
The commercial Cunningham engine pro- 


of the simplest. 








The 6-Ton, Renault Tank 
1918 design does not meet requirements of a 
It is mechanically unreliable and too slow. 





tank 


of light 


today . 
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vides ample power for any kind of terrain, and 
the speed of tanks over rough ground depends 
largely on the ability of the crew to stand 
punishment. 

A few 


building and will go to the service for test so 


four more—of these tanks are now 
that we may have the advantage of suggestions 
and helpful criticisms in this development. As 
soon as funds can be secured, at least a bat- 
talion of these light tanks should be placed in 
the service for tactical tests, as obviously much 
will have to be worked out in the correct em- 
ployment of these high-speed, high-fire-power 
little machines. They are a “different breed of 
cats” from the old six-tonner. 

One of the most interesting features in the 
design of the Light Tank M1 is that it is built 
on a basic, all-purpose chassis. This chassis 
may be likened to an automobile chassis on 
which may be mounted several different styles of bodies. 
One of the service demands that has been most perplexing 
to us is for a cargo carrier to follow the tanks with oil, 
gas, water, spare parts, tools and the like. It was to meet 
this very real requirement, and hold to a minimum the 
number of special vehicles to be produced in war, that 
the all-purpose chassis was evolved. 

The illustration shows the chassis with tank superstrue- 
ture replaced with a cargo body of a capacity of from 
two to three tons. The model is of wood, but might as 
well be of steel. 
types. We have in mind a platform body for mounting 
a similar body to 
a stake body for 


engineer equipment; a tank body for water and gasoline; 


large wire reels for the Signal Corps: 
carry a balloon winch for the Air Corps; 


a light, armored body for carrying personnel, and so on. 
As a light, fast tractor for loads up to six tons, this unit 
is without a peer today. The chassis is truly an all-pur 
pose one, and is a good produetion proposition with a 
greatly simplified maintenance as regards spare and re- 
placement parts for the field. Even so, it represents only 
Much 


vehicle, and we need not only funds, but the “litmus test” 


a good start. remains to be done to perfect the 


a number of these tanks. 


of service use of 





et a =m _ oe . 
Medium Tank, 23-Ton, Tl 


The medium weight, high speed fighting machine which incorporates 


jatest improvements in its type of vehicle. 


One of many 


This body may be of a wide variety of 








The Ford T’vo-Man Tank 


attempts of the Ordnance Department to collaborate with 


commercial industry during the World War. 


NE of our dreams of several vears’ standing (in which 

the British have “scooped” us) is the design of a light, 
fast and small armored conveyance for getting the indi- 
vidual over a fire-swept zone with some protection other 
than his skin, and with the means for maximum fire power, 
which is the machine gun, with him. The conveyance—c«all 
it tank or whatever you will—will earry but one man, 
who will drive with his feet and thus have his hands free 
to operate his gun. If he should wish to leave the vehicle, 
a pull on a pin releases the machine gun, which he may 
This little tank will 


only a small target, its speed will be high, and we shall 


then set up on its tripod. present 
at last have a highly mobile, armored machine gun. 

We may tanks to be 
but if these ma- 


expect war-time losses in high, 


a wise policy has given us enough of 
chines, they will accomplish their mission. But it is also 
possible that the losses may not be so great, for the Chem: 
cal Warfare 


ducing apparatus for the tanks which may find favor with 


Service has recently evolved a smoke-pro- 


the Infantry. The use of tanks will enormously reduce 


the battle losses, and their early and continued employ 


ment will assure a war of movement to the side that has 


them in quantities, 


OER first efforts 


reconnaissanee work resulted ir 


dead 


to produce a fast vehicle for 


a Ford ear 


with two additional axles. and a fabrie 
belt track wheels. If 


would cross almost anything. but its life was 


over and around all 
woefully short, due to additional tractive re- 
sistence. We also tried several special designs 
of our own with but indifferent suecess. 

The latest 


Chevrolet or 


tvpe of cross-country ear is a 
Ford chassis, equipped 


bueket 


Some of us feel that the ear has become too 


standard 


with oversize balloons and light seats 


heavy for best results, and it Is in our minds 
to try to bring the weight down nearer to the 
1923. 


original car we turned out in 


The purpose of the light cross-country car 
is partially to supplant the motorcycle, to earry 
reconnaissance parties, to supplement the horse 


A small box, 


and replace him where possible. 
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or a wire reel, may be substituted for the rear 





seats. The performance of the cars across 
country and soft ground is excellent. Their 


reliability needs no comment. 


A MONG the eross-country cargo earriers are 

several different tvpes of vehicles: trucks. 
trailers, self-propelled cargo earriers, and 
power carts. 

The ability of any vehicle to move over soft 
ground is primarily a function of unit ground 
pressure, and varies inversely therewith. Other 
factors, such as ground clearance, gear redue- 


tion, and the like also enter, but unit ground _— 


pressure 1s paramount. —_ 

The standard Chevrolet one-ton truck has Pe 
heen equipped with balloon tires and an extra 
driven axle, with the idea of lessening unit 


ground pressure and inereasing “mud ability.” 





The Cross-Country Car 
The latest type of cross-country car is a 
standard Chevrolet or Ford chassis equipped 
with over-size balloon tires and bucket seats. 


life is much greater and the maintenance prob- 
lem is far simpler. The truck is more of a 
“fair-weather sailor” than the track machine, 
and only by a service test under field eondi- 
tions ean the Army determine the proper uses 
of each in our organization. 

Several different types of track adapter for 
use on heavy trucks have been tested at our 
proving ground within the past six years. A 
typical one is the 5-ton Mack truck with the 
rear wheels replaced by a Christie track mecha 
nism. Forgetting for the moment the relative 
ly short life of any adapter so far tested by 
us at speeds considered necessary by the Army, 
the big and insurmountable faet remains that 


the truck is designed to drive a round wheel, 





a x ’ we and nat a track machine with its greatly in 
Cross-Country Cargo Carrier 

The standard Chevrolet one-ton truck with 
balioon tires and an extra driven axle The 
body seats five men or carries cargo to one 
ton capacity. 
We are about to turn out another with the 
largest tires the standard wheel will carry. The 
additional axle adds but little complications of 
design and delay in production. The body is 


our design, and comfortably seats five men on 


. . = 
a side, or carries a load up to the rated ca- dade 
.*~ “ SS oe 


pacity of the chassis. 

For cross-country work, a light truek is 
much better than a heavy one, beeause a squad 
of men ean extricate it fairly easily if neces- 
sary. Heavy trucks that have to stick to roads 
could operate to “truck heads” (similar to rail 
heads), from which the light trueks or track- 
laying cargo earriers could operate. 

It should be aceepted as axiomatie that no 
round-wheel vehicle is the equal of the track- 





laying type in negotiating “bad going.” The 

round wheeler, on the other hand, is much more Mack Truck with Christie Adapter 
: . 1. Toga One of several types of track adapter tested by the Ordnance Department. 

mobile on roads and hard ground, its mileage This is the 5-ton Mack truck using the Christie track mechanism, 
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Wheeled Power Cart, Model 1924 E 
A four-wheel-drive, balloon-tired cart driven by an air- 
cooled motorcycle engine. Articulation between the axles 
permits the wheels to follow unequalities of the ground. 
creased tractive resistance. In other words, to drive a 


track-laying machine, the engine and power transmission 
units must be built for that purpose, or failures result. 

[ do not believe that we have overlooked anything in 
our efforts to test all promising ideas, whether presented 
in this country or abroad. Adapters with steel tracks, 
wire tracks, fabrie tracks, and rubber tracks have all had 
a full and impartial trial. 

Several trailers have been 
huilt 


W heeled vehicle. 


types of caterpillar track 


and tested, but the trend is deeidedly toward the 


The complications of a track mechanism 
and its limited road mobility outweigh its advantages for 
trailer is of 


cross-country operation. Probably the ideal 


the wheel type with a smooth underbody for sledding 


in deep mud. If it is towed by a tractor of proper power, 
it will perform up to any reasonable expectation or de 
trailers are available in 
With relatively 


tions they will meet adequately the severe requirements 


mana. Many excellent) wheeled 


the commercial market. minor modifiea- 


of the military service. 


A few self-propelled track-laying cargo carriers were 


built and tested, and, even though underpowered, were 
fairly successful and served to prove the entire practiea 
bility of the idea. The light cargo earrier on the all 


purpose light tank chassis will meet, we feel, the require 
ments for this class of transport. 

In our next design of a medium tank, we are going to 
try to provide a chassis for the carrying of greater loads, 
This heavier vehicle will have 


as the light 


probably six to seven tons. 


the same wide range of useful service eargo 


earrier, 


‘THE Caliber Board brought out the idea of a light weight 
power-driven eart able to operate over soft eround, and 
Several of the 


track-laving type were built, but the exacting limitations 


to have a pay-load rating of 450 pounds. 
in weight to permit of “manhandling™ made it impossible 
to build the necessary mileage life into them. Next came 
a four-wheel drive, balloon-tired cart. An air-cooled mo- 
toreyele engine drives this cart at a speed of four and a 
between the front and 


half miles per hour. Artienlation 





Mark VII Motor Carriage for 75-mm. Gun 


which 
both 


The motive power is a Cadillac motor car engine 


gives a speed of 15 miles an hour. This unit can serve 


as an accompanying gun and for an artillery reserve 


rear axles allows all the wheels to follow inequalities of 


the ground, and gives excellent tractive ability. Steering 


is done by varying the angle between the two axles. While 
the performance of this model has been fairly satisfactory, 
the thought is now that we should endeavor to develop a 
light armored, track-laying vehicle capable of transporting 


three men with a Browning machine gun, and necessary 


ammunition, for advancing across fire-swept areas. Such 


a vehicle will no doubt be far better than the wheeled 


power cart just deseribed, in cutting down the battle losses. 


AS IS quite generally known, the Ordnance Department, 


working in collaboration with a commercial manufae 


turer, during the war designed the tive and ten-ton trae 


1917, ot 


towing corps and army artillery, respectively. It 1s of 


tors, model which large numbers were built ‘for 


particular interest to know that, even though the five-ton 
built 


France until the summer of 


none 
1918. 


tractor was designed and in but seven weeks, 
of the vehicles reached 
From the building of a pilot model to quantity produe 
tion is a long step. 

The Caliber Board recommended the development of fast 
tractors for the division, the corps and the army. In the 
three years following the Armistice, satisfactory types of 
each were developed, and the drawings are available. In 
the design of special vehicles, the Army is always faced 
with the problem of keeping them up to date. Funds are 
seldom, if ever, available, and therefore, our machines be 
come obsolete in mechanical type and in performance. 

The delay of putting any sizeable mechanical construe 
tion inte quantity production requires little elaboration 
here. 

With these facts, and the heart breaking production ex 
periences of the World War in mind, the wise poliey has 
upon the commercial industry 


While these 


for military 


been adopted of depending 
for the supply of tractors for the Army. 


tractors are not in all respects ideal Uses, 


competition assures that they always represent the latest 
in the automotive art. In time of emergency, factory pro 
duetion can be augmented to meet our schedule of require 


ments. Each vear, as funds permit, the department tests 
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a few tractors so that we may keep fully informed as 
This applies both to track- 


Me- 


to available and suitable types. 
laying and wheeled vehicles, such as the Fordson, 
Cormick-Deering, Topp-Stewart, and others. 

Various track adapters and “trick” wheels have been tried 
out with wheeled tractors Also there has been a test of at 
least one foreign-made tractor. In addition, there are be- 
ing brought to our attention constantly, tractors that are 
found to be not suitable for our service, and which, there- 
fore, do not reach our proving ground. 

Our standard tractors are now the Caterpillar two-ton, 
the Caterpillar “20,” the Caterpillar “30” (five tons) and 
the Caterpillar “60” (ten tons), products of the Cater- 
pillar Tractor Co. Under military service conditions, each 
of the tractors will handle satisfactorily a load equal to its 
own weight. They may also be “doubleheaded.” The rate 
of march is about four miles per hour, but by substitut- 
ing high speed gears is increased to eight miles per hour. 
Such speeding up of units, not especially designed for 
high speed, gives materially shorter mileage life. 


A MOTOR earriage is, in effeet, a high-speed, track-lay- 
ing tractor which mounts a gun or howitzer for trans- 


port and firing. Highly satisfactory types have been 
brought out for division, corps, and army use, but this 


lind of endeavor is now dormant, due largely to lack 
of funds. We feel, however, that the motor carriage has 
a future, and that some day it will come into its own. 
The thought of moving across country a division gun at 
fifteen miles per hour, or a corps or any army gun at 
ten miles per hour and emplacing any one of them in less 
time than it takes to determine the firing data is a most 
alluring one. 

motor earriage, 


the division 


Of particular interest is 
The motive power is a Cadil- 


mounting the 75-mm. gun. 
lae motor car engine, which gives a high speed of fifteen 
miles per hour. To put the vehicle into firing position, 
the brakes are set, the outriggers or struts at the rear of 
the tractor are quickly lowered to the ground by pulling 
This 


use as an 


a pin, and the mount is ready to fire. unit, pro- 


vided with suitable armored shields is of ae- 
ecompanying gun in an advance and also provides a highly 
mobile unit for an artillery reserve. 

the old 
“all the eggs in one basket,” 


“the 


arguments be brought 
“the useless if 
tractor idle 
But again, I dare the 


Of course, all of may 


out vun is 


the tractor breaks down,” when 


stands 


the gun is in place,” and so on. 
prediction that the motor carriage will eventually have its 
place in our organization. Ammunition will be supplied 
by the light cross-country cargo carriers operating at the 
speed of the motor carriage. 

A committee of eminent engineers of the Society of 
Automotive Engineers, has, since 1919, been of inestimable 
value to us. All of our automotive projects have been 
submitted to its members at biennial meetings, held usual- 
ly at some great plant of the industry. We have received 
constructive criticism and helpful advice, and we have 
been given access to the latest developments in the art. 
We give grateful acknowledgement to this group of pa- 
triotie citizens who serve us entirely without remunera- 
The gentlemen who have served on this committee 
It is a pleas- 


tion. 
are well known in the automotive industry. 











W. Alden, B. B. Bach- 
Batt, David Beeeraft, C. F. Clarkson, G. W. 
Green, A. W. Herrington, P. E. Holt, 


ure to list their names herein: H. 


man, W. L. 


Dunham, Geo. A. 


C. F. Kettering, C. M. Manly, A. F. Masury, Dent Par- 
rett, D. G. Roos, G. A. Round, Wm. Turnbull and W. G. 
Wall. We have also been fortunate in the type of auto- 


motive engineers who came into our service during the 
war, some of the best of whom have remained. 

Surely no one can fail to realize that we are in an age 
of mechanical transportation. All commercial industry is 
adopting motor transport in ever increasing proportion. 
Our reports from abroad indicate that other armies are 
tending much more strongly toward motorization than we 
are. This 
greater by far than all the rest of the world combined, 


country possesses an automotive industry 
and our Army must, and will, take full advantage of our 
favored position. 

The Ordnanee Department and various service boards 
have made complete mechanical and performance tests of 
many motor vehicles. As new models come out, they will 
be handled similarly Enough data have been aceumu- 
lated, and it is now in order to take the next logical step. 
Motorization, or mechanization as we e¢all it, involves much 
more than merely putting a tractor in the place of a team 
of mules, or a truck in that of an eseort wagon. It in- 
built 
has great mobility; an 
Mass 1s the foe of mo- 


In other words, we shall eventually have to work 


volves working out an organization around motor 
that 


organization that has fewer men. 


transport; an organization 
bility. 
out a complete reorganization based upon modern trans 
portation methods. 

will 


tests of two machines 


now serve no such purpose; motorization is now a prob- 
lem With this 
end in view the Seeretary of War has ordered the as 
sembly of a small Fort 
Wood, Maryland, during the coming summer, which force 
motor transportation, 


Further mechanical one or 


for the combatant branches to work out. 


foree of all arms at Leonard 


is to be equipped entirely with 


trucks, tractors, tanks, armored ears, ete. This foree will 
be organized and will operate as a mechanized unit. Effort 
will be made to work out suitable taeties for the employ 
ment of the force so that it may be fitted into the organi 
zation of the Army in its proper relation to the whole. 
Unfortunately, the foree will be largely equipped with 
war-time design which will 


vehicles of pre 


automotive 
clude, at least in part, obtaining a correet picture of the 
capabilities of such a foree were it equipped with modern 
vehicles. However, it is a start in the right direction, and 
when funds are available for the supply of new equipment 
the full possibilities of such a foree will become apparent. 

The vehicles described in this article represent types 
only, and in every ease, the laborious work of reaching 
production remains for the future. Financial eonsidera- 
tions make it impossible in time of peace to manufacture 
and store large quantities of such equipment, as it would 
soon What we hope, however, is that 
funds will be made available for experimental and devel- 
opment work to continue so that we can keep abreast of 
the art. It is not the purpose of this article to trot out 
the grand old American eagle for another seream, but 


rather to present the accomplishments of our modest de- 


become obsolete. 


velopment program since the War. 
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Progress in the Standardization 
of Ordnance 


By Col. W. H. Tschappat,* Ord. 


EFORE outlining the 
progress in the stan- 
dardization of articles sup- 
plied to the Army by the 
Ordnance Department, I 


will briefly review the 
movement for 
It will be 


ultimate 


commercial 
standardization. 
that the 


of commercial 


found 
purpose 
standardization is to fa 
cilitate and cheapen the 
supply of articles to the 
buying public, an object 
differ 


greatly from that of the 


which does not 


standardization of mili- 
tary articles. 

Before an article ean be 
standardized the use to be 
clear- 


made of it must be 


ly understood. Usually 


the need for a tool, ma- 


chine or other mechanical 
contrivance comes to light 
through experience in the 
use of a similar device al- 


The 


intended to 


ready in existence. 
new device is 
overcome defects in the 
old one or to meet re- 

quirements not considered when the old one was designed 
or to be capable of production at a lower cost. In the 
design of an article intended to perform certain functions 
it is, therefore, absolutely necessary that the designer have 
a clear knowledge of these functions. A clear statement 
of the functions which the article is to perform and the 
manner of performance may be called a list of perform- 
Such a list 


for the designer to 


must al- 
insure that 
For the 
most important of the items on the list the designer will 


ance specifications of the artiele. 
ways be set up bv or 


the new article shall meet all the requirements. 


go directly or indirectly to the users of the article, but 
it will usually be necessary for him to list and codrdinate 
certain requirements in which the user has no direct inter 
est, but which nevertheless have an important bearing on 
the commercial or economic success of the article. 

Now, even if the performance specifications are laid out 


for an article to perform very simple funetions, they 


usually may be met by a wide variety of articles. Re- 
quirements for a machine to perform complicated fune- 


Hions, as for instance an automobile or a gun earriage, 


may be met by a still wider variety of designs if all de- 


*Chief 
ington, D. 


Technical Staff, Office Chief of Ordnanes Wash- 
ie 
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tails are considered, but it 
is also true that compli- 
cated performance speci 
fications may actually lim- 
it the number of possible 
designs as to main fea- 
tures. One object of com 
mereial standardization is 
to limit the number of dif 


kinds 


articles to perform a giv- 


ferent and sizes of 
en function, thus reducing 
the number of articles 
that 


stock and simplifying de 


must be earried in 


signs involving use of 

standardized articles. 

S TANDARDIZA- 
TION ot 

was 


this 


mechanical 


articles first under 


taken in eountry by 


manufacturers who found 


it necessary to simplify 
their products and meth 
ods of manufacture to get 
a market. established. 
Later, the engineering so- 
cities drew up standard 
specifications for raw and 
finished material from the 
point of view of the users, or that of the manufacturers 
of more highly developed products. Standardization of 
details such as establishment of definite numbers of diame 
ters of bolts, wire, bolt holes, thickness of plates, diame 


stock 


Similarly, standards of 


other dimensions of bar among the 
taken. 


physical qualities of metals were definitely established. The 


ters and were 


first steps chemical and 


\meriean Society for Testing Materials and other organi 


zations established standard methods of testing and in 


spection to determine whether qualities agreed upon be 
tween purehaser and prodveer were being met. 

During the World War the need was felt for coérdina 
tion among the organizations setting up standards and as 
a result the American Engineering Standards Committee 
Was organized in 1917 and 1918 by a meeting of a special 
committee consisting of representatives of the American 
Society of Civil Engineers, the American Institute of Min 
Mechanical 


Electrieal 


ing Engineers, the Ameriean Society of Engi 
Engineers and 
Materials, 
among the largest organizations then engaged in the pro 
1919 U.S, 


neers. the American Institute of 


the American Society for Testing which were 


mulgation of specifications. In Government 
representatives of the War, Navy and Commerce Depart 


ments were added to the membership, and later other na 
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tional bodies besides those named were admitted to repre- 
sentation. The object of the Committee is to permit the 
systematic coordination of standards among all the inter- 
ested organizations concerned before their adoption by 
any one organization, thus making possible the achieve- 
ment of real national standards. The Ordnance Depart- 
ment has representatives on several of the sectional com- 


mittees of this organization. 





Standard Ordnance of Another Age 


Old brass cannon captured from the Spaniards in 

Webster’s International Dictionary has the fifth of its 
nineteen definitions of the noun “standard” as “that which 
is established by authority, custom or general consent as 
a model or example.” It defines the adjective “standard” 
as “being, affording or according with a standard for eom- 
parison or judgment.” The applicable definition given of 
is “to reduee to or compare with 


that 


the word “standardize” 


a standard; to render standard.” It is well known 


the definitions of all words tend to change and grow as 


time goes on; that both of these words have had a par- 
tieunlarly varied career and each of them is now used in 
commercial and military parlance with a meaning differ- 
ing to some extent from any of those given in the diction 
ary definition. 

article is one 
Such 


The commercial definition of a standard 
which is being produced and marketed in quantity. 
an article frequently remains the same vear after vear. It 
has established its market and only the marketing of a 
superior or more salable article by a competitor moy 
influence a manufacturer to change his design or specifi 
cations. However, modern, up-to-date manufacturers have 
in reserve in anticipation of the marketing of superior ar- 
ticles by their competitors, designs and specifications for 
changes in their own articles intended to meet new com- 
petition by a superior article or by one which appeals to 
the buying public. Sometimes it is necessary to put such 
an article on the market to meet competition, but these do 
not necessarily entirely replace production of the old stan- 
dard article but rather add a new standard. As examples 


of articles which have been on the market for a long time 





1898, Manila, P. I 








without any change in specifications may be mentioned 
Ivory Soap, placed on the market by Proctor and Gamble 
1840, or Chilled 


Plows are the same as they were forty or more years ago. 


of Cineinnati in thereabouts. Oliver 


The transportation business is one in which rapid ad- 
vances have been made for the period within our memory, 
yet the general designs of street cars have not changed 
much in the last twenty years, and changes are just be- 
ginning to be forced by the competition of 

new forms of transportation. Many exam- 

ples could be mentioned of the stability of 
standards once established and the disin- 
¢lination to change even though defects, as 
the noise of street cars, are well recognized. 
The most notable recent examples of fre- 
quent changes in design in commercial ar 
ticles are in the automobile and radio. In 
the former, however, this is more apparent 
annual changes in standard 


than real, as 


makes of automobiles in recent vears have 


been limited to changes of detail and do not 


include changes in the main design unless 


such a change Is forced by some new de- 


velopment as was the case when balloon 
tires and four-wheel brakes were brought 
out. Both of these articles are examples 
comparatively new in commercial produe- 


tion and changes will doubtless become few 

er and fewer. 

; XPERIENCE in the World War eon- 
vinced the War Department of the ab 

solute necessity of standardizing equipment so as to re- 

articles to a minimum and to make 


duce the number of 


available the best of each class, and also of the desira 
bility of having available at all times standard procure 
ment specifications for each article of equipment. The 


War Department thus naturally joined the commercial 


Its policy on standardization 
draft of 


which has 


standardization movement. 


is outlined in Army Regulations 850-25, which 


was first gotten out in 1919 and heen revised 
from time to time. 

The War Department definition of standard articles, as 
quoted from Army Regulations 850-25, is “standard ar- 
ticles are the most advanced and satisfactory that have 
been adopted and are those which are preferred for pro- 
curement to meet supply demands not met by the issue 
of available adopted types.” In other words, they are the 
best developed tvpes, but they mav not have been in the 
hands of users to any appreciable extent. In the Army 
the nearest practicable approach to the ideal is made stan- 
dard while the commereial standard is the article which is 
greatest quantity. 


detail the pro 


actually made and marketed in the 
The 


cedure in the standardization of new types of equipment 


same army regulation outlines in 


for the Army. First, there is set up the machinery for 
this War Department 
Committee and the Supply Branch Technical Committees. 
which 


doing consisting of the Technical 


There is quoted the paragraph of this regulation 
states the responsibility of the representatives of the other 
this follows: 


“The technical committee will consist of such representa- 


branches on technical committee. It is as 
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may | the chief of braneh and of a 


representative from each of the other supply and com- 


tives as x detailed by 


hatant branches. The latter are designated by the chiefs 
of branches, the purpose of this representation being to 
etfeet the the 


committees views of chiefs of 


coordination of work of branch technical 
the 
the 


subcommittees thereof, we 


with other interested 


branches.” On Ordnance Technical Committee and 
look to the representatives of 
the other branches to present the views of 
their chiefs, and similarly our representa- 
technical 


the 


branch committees 
the Chief of 
Next, the various steps leading 


tives on other 


should present views of 
Ordnance. 
to standardization are outlined. 

(Ist) Setting 


types of equipment. 


up of requirements of 


There may be de- 
mands for entirely new types of equipment 
to meet new needs or there may be demands 
for improved articles to meet needs previ- 
ously existant. The setting up of require- 
of the War 
Department, exercised through the General 


Staff, 


ments of types is a function 


which must 
ot 


cerning them may be 


finally approve require 


ments types, but recommendation con 


made by any branch 


or individual. Required types are set up 


through performance specifications which 


list the features the article must have to 
meet the uses to be made of it in actual 
service. The Ordnanee Department  fre- 


makes recommendations covering 


When 


made these are generally codrdinated with 


quently 
the establishment of required types. Giant 
the using and supply branches and submitted with the 
War De- 


partment responsibility exists for luportant cases of new 


approval of the technical committee. The same 


and improved articles to meet existing needs. In general, 
it is the intent of the War Department to establish clearly 
and approve the need for a new or improved article be- 
fore extensive work is done by supply branches to develop 
an article to meet the new requirements or performance 
<pecifications are set up, but it is also clearly stated in 
Army Regulations 850-25 that the War Department does 
not desire to limit the development work of the supply 
branches exelusively to articles the military requirements 
of which have been formulated or approved. Preliminary 
work the establishment of a_ re 
By far 


the greater part of our development work sinee the World 


with a view to formal 


quired type may be done by the supply branches. 


War has been on required types established by the ap 


proved report of the Caliber Board, or Westervelt Board, 
Which met in 1919 in Franee. 


(2nd) The War Department having established the need 


for an article and having set up the general performance 


specifications which it must meet, it is a funetion of the 


supply branches, through research ond cevelopment work 


if necessary, to procure an article to meet these perform 


‘nee specifications. If development work is necessary, 


which is usually the ease in articles of ordnance, the sue 
cessive steps are intensive study of the performance speci 
fications, study of similar articles in our own and foreign 
services or, if a commercial article is applicable, a studs 
Then preparation 


ot various follows 


commereial 


types. 








of sketches by the Manufacturing Service, study and coor 


dination of these with the using branches by the Technical 
Staff. It that the 


formance specifications may be satisfactorily met by many 


may be, and usually is the case, per- 


different designs, some of which will have advantages in 


some features and disadvantages in other features when 


compared with other satisfactory designs. In other words, 


+1 


there are generally several satisfactory solutions of tho 
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l4-inch gun on railway mount, emplaced, in action at 

Fort MacArthur, Calif 
problem. In the ease of two designs, both of which meet 
the requirements of the using service equally well, the 


choice may well be determined by the relative possibility of 
getting rapid production or by the cost. 

There is no question that possibility of rapid produe 
tion and cost—the two are related—are important con 
at times jus 
the 


This is illustrated in the use during 


siderations together and separately and may 


tity the selection of an article not so efficient from 


users’ point of view. 
the World War of the simple and cheap trench mortar 
instead of a more complicated weapon which might have 
been more efficient. 

Preliminary designs having been fully considered by a 
sub-committee of the Ordnance Committee, final approval 
action for the manufacture or 
pilots. If 


is given through committee 


procurement of one or more manufactured, 


they are given a shop funeticning test at the place of 
manufacture and then if the article is a eannon or its 
mount, a small arm or an automotive vehicle, it is sent 
to the proving eround for a more extended test As a 
result of these Ordnance tests weaknesses may develop 
in the design and certain parts mav have to be rede 


signed. the new parts supplied and the test contin wed. It 


mia also become evident during these tests that a modi 
fication of the performance specifications must be made 
to permit them to be met. 
The main funetions of the proving eround test are 
(1st) To determine that the parts of the article have 
sufficient strength and durability trom ar engineerin? 


point of view. 
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(2nd) That the article functions as intended and com- 
plies with the performance specifications. 
Field 
Artillery, it will have been under the observation of rep- 


If the article is one pertaining to Infantry or 


resentatives of those branches while under test at the 


proving ground. The test at the proving ground is nor- 
mally conducted according to a Technical Staff Test Pro- 
gram approved by the Ordnance Committee and by the 
appropriate sub-committee thereof, the latter consisting 
of representatives of the Technical Staff, the Manufaectur- 
ing Service, and of the using and other interested branches. 
Sometimes, in order to save time, the proving ground test 
of pilot articles has been greatly curtailed and in certain 
cases entirely omitted. Even if it is possible to make a 
shop test of the article at the point of manufacture, it is 
very desirable to have the article handled and subjected 
to an engineering and performance test by others than 
those connected with the manufacture and design before 
this 


way it is thought that engineering defects can be more 


it is sent to the using branch for service test. In 


quickly detected and corrected. 

If the results of the proving ground test are reason- 
ably satisfactory, the next step is to send one or more 
of the pilot articles to a using branch for test. Instead 
of being an experimental type the article now becomes a 
service test type. This matter again is handled by a sub- 
committee of the Ordnance Technical Committee as to ob- 
taining the necessary authority for the service test from 
the War Department, time of release, matériel to be fur- 
nished, ete., but the preparation of the program of test 
The object of this 
service test is not primarily to develop mechanical weak- 


is left entirely to the using branch. 


nesses or malfunctioning in the article, as these are al- 
ready supposed to have been brought out by the proving 
ground test, but rather to determine, as far as practica- 
ble, whether it will meet tactical requirements and whether 
it is convenient and adaptable for service use in various 
situations and terrains. Of recent years service tests have 
usually been made under the supervision of service boards. 

The Ordnance Department, through the branch repre- 
sentatives on the Technical Committee, receives reports of 
progress of the tests by these Boards and visits are made 
by Ordnance representatives to observe the tests and to 
furnish information concerning the matériel. 

Reports having been received from all Ordnanee and 
If all 
reports are favorable, the article is in line for standard- 


service tests, the next step is to be decided upon. 
ization. If serious faults are developed, or if it appears 
that the performance specifications should be changed, 
there is nothing to do but to get out a new pilot and 
We had a case—the pack 


were 


again run the gamut of tests. 


howitzers — where the performance specifications 
raised by increasing the maximum range after two sue- 
cessive pilots had been gotten out. Fortunately, the first 
longer range pilot, with relatively minor changes, satis- 


fied all conditions and was standardized. 


] T IS readily seen that the development of even a single 

article of a complicated character such as a gun and 
its carriage would take considerable time, even if the time 
consumed in Ordnance and service tests were not eonsid- 
ered. These tests add materially to the time required to 
place the article in line for standardization and if several 





models have to be gotten out before a satisfactory one is 
There 


question that under existing regulations as to procedure, 


produced, the delay is greatly inereased. is nu 
and with existing limitations as to expenditure of funds, 
it may take five years or more to produce and standardize 
a new article of as complicated a nature as a gun and its 
carriage. Excellence of engineering at the outset may re- 
duce this time, but it will no doubt always be longer than 
if the engineer were given a free hand without regard to 
any coordinating agency, as he is in commercial concerns, 
that the 


commercial concern goes into competition with the world 


in theory at least. The difference of course is 
in the sale of the particular article which it produces and 
if the engineer has failed (in the ease of a mechanical 
article) to produce one which can hold its own, its pro 
duction does not get far and we do not hear much of it. 
On the other hand, if the article appeals to the public, 
it becomes a commercial success and the engineer deserves 
much of the eredit for making it so. In the Army the 
using branches are the public in so far as the supply 
Since the and 


branches all belong to one organization, it is possible to 


branches are coneerned. using supply 
find out what the latter want directly and not from an 
opinion on that question through statisties as the engi 
neer of the concern producing a commercial article is 
forced to do. The procedure to do this, as cutlined in 
Army Regulations 850-25, seems well adapted for the pur 
pose. 


A good 


progress is given by the number of items passed through 


idea of the volume of development work in 


the Ordnance Committee in the vears from 1919 to 1927, 


is as follows: 


inclusive. The number by vears 
1919 440 
1920 706 
1921] 714 
1922 711] 
1923 893 
1924 902 
1925 744 
1926 768 
1927 801 


Probably 60 per cent. of these items mark some definite 
the modifieation of 
The other 40 
per cent. relate to inventions, obsolescence, ete. 

If it is decided to standardize the article, the first step 
is to clear it for procurement through the Office of the 
Secretary of War. 
a specifie set of questions. 
Staff in 


concerned, 


step in the development of new or 
old matériel or with tests of such matériel. 


Assistant Answers must be made to 
These are prepared by the 
consultation with the Manufacturing 


When clearance has been obtained 


Technieal 


Divisions 


for procurement, formal recommendation is made to the 
Adjutant General that the article be standardized. Here 
again answers are prepared to a list of questions. If this 


recommendation is approved, the article becomes the 
standard. 

The standardization of an article usually involves the 
transfer of some other article to the substitute or to the 
limited standard list. 

To keep a record of unit assemblies of ordnance as to 


status with respect to standardization, there was prepared 
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Book of 
and 


number of 
lists of 
standard 


in the Technical Staff a 


Standards 


years ago a 


which contains required types 


standard, substitute and limited standard arti- 


cles. Component parts of articles or accessories are not 
listed in this book unless they form important items of 
The Book 
that 
one up-to-date copy is always on hand in the Teehnieal 
Staff. 

The 


standardization of specifications under which it is to be pro- 


separate issue, as fuzes, panoramic sights, ete. 


of Standards is revised about once a year, except 


standardization of a mechanical article and the 
cured are not simultaneous operations. In practice the arti- 
cle is always developed first, from approximate performance 
specifications. Standard procurement specifications may 
not be worked out until much later. In this respeet our 
present practice and commercial practice agree. : 

Standardization of specifications forms, however, an im- 
portant part of the general standardization movement as 
it is only through this method that wide-spread standard 
ization extending to al! industries and to all parts of the 
be effected. 


country ean Steady progress is being made 


in the standardization of specifications of raw material, 
particularly steels and metals, as well as in the speeifiea- 
tions for semi-finished and finished ordnance matériel. In 
this work our bases for commercial material are the speci- 
fications issued by the Federal Specifications Board, on 
which are representatives of the American Engineering 
Standards Committee and of other engineering societies. 

In the preparation of specifications for non-commercial 
ordnance matériel, we coéperate with the various engineer- 


ing societies through representation on sub-committees. 


WIHIIILE the subjeet of this paper is progress in standard- 
ion, there has been viven in some detail a deseription 
This 


progress 


of the machinery established for standardization, 


was done because the actual statement of the 
since the war will not be long, and the progress made is 
dependent upon the methods set up, since anything short 
of virtual compliance with these methods will not result 
with the 


standardization. 


in eoordination interested branches and henee 


will not result in real 


that the number of articles 


standardized does not give a good idea of the development 


It must be pointed out 


work involved, since the work on disearded pilots was 
almost as great as on those that were finally accepted, and 
in nearly every case we tried in parallel or in series sev 
eral pilots or at least we investigated more than one de 
sign. In the 75-mm. gun we built and tested 7 guns and 
5 mounts differing from each other enough to rate them 
as separate pilots. In the development of the 105-mm. 
howitzer, we tried a similar number of guns and mounts. 
In smaller matériel, including ammunition, fuzes, ete., the 
number of articles tried in the development has been gen- 
erally larger. 

There are at present other articles in the process of de- 
velopment, some types of whieh will finally reach standard- 
ization. Among the important ones may be mentioned 
improved 155-mm. howitzer matériel, 155-mm. gun and 8- 
inch howitzer matériel. Still other pilots were developed 
and abandoned on account of lack of or changes in re- 
quirements. In this class were the early infantry howitzers 


and pack howitzers, the army tractors, and self-propelled 





mounts. Possibly the 4.7-inch gun may also be placed in 


Although 


there are still some weak points, namely, the imperfect 


this class but final decision has not been made. 


development of a part of the field artillery matériel in 
lack of 


part of the corps and army matériel, it is considered that 


cluding its ammunition, standardization of any 
the progress made in nine years has been very satisfactory 
when all the difficulties of the problems presented are con 


sidered. 


It is of interest to compare progress made in the stan 


dardization of new articles in the nine years, 1919-1927, 
inclusive, with progress made in 1899-1907, inelusive. The 
earlier period was also one of intensive development of 
Ordnance in this country. Some of the principal articles 


developed during this period are: 

Springfield Rifle, Model 1903; 3-inech Field Gun, Model 
1902: Field Gun; 4.7-ineh Field 
Field 17-inch Field Howitzer; 


Gun, Barbette Mount; 14-ineh Gun, Disappearing Car- 


3,8-ineh Gun; 3.8-inch 


Howitzer; 3-ineh 15-pdr. 


riage. 


Ammunition for the various weapons was also devel 


oped. It is to be noted that only three of these items, 
namely, the Springfield Rifle, the 3-inech Field Gun and 
the 4.7-inch Gun were adopted for the Army during this 
period. The others except the 3.8-inch Field Gun were 
later adopted. Excellent matériel was developed in this 
period, particularly in the caliber .30 rifle, model of 1903, 
and the 3-ineh field gun, model of 1902. There was not, 
however, in those days the official coérdination during the 
progress of development and test which is provided for 
in Army Regulations 850-25 and in the organization of 
the Ordnance Department. Such codrdination as was ef- 
feeted was through personal contact between the Ordnance 
people engaged in the design and representatives of the 


had 


consideration. 


using branches who were interested in and had ex- 


perience with the subjeet or article under 
Neither the Ordnance Department nor the using service 
representative spoke officially for his own branch, though 
hoth generally had strong opinions on the subjeet under 
consideration. In a large organization like the Army or 
any braneh of it there is, of course, a necessity for arriv 
ing at decisions in the course of the development of an 
article which officially are those of the branches and since 
one person, as the chief, cannot always do this, it is neees 
sary that machinery be set up for arriving at such official 
opinion. The machinery for standardization has been de- 
scribed. The opinions thus arrived at may not always be 
the 


thought 


infallible, but they are at least result of an honest 


effort the best 


cerned on the matter in question. 


to arrive at of the branehes eon- 


It is believed that the matériel now being developed 
more certainly and more nearly meets the requirements set 


This 


partly be accounted for by the fact that the requirements 


up than that developed in the earlier period. may 
have been more definitely determined and more clearly 
stated. 
types are better worked out than formerly. 


Sut, bevond that, I think that, on the average, pilot 
Further, it 
seems evident that with the present system of codrdination 
with the using branches the designs when finally completed 


should be as satisfactory to those branches as it is possible 


to make them. 
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Dummy, Imaginary and Real Tanks 
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Dummy Tanks—made2 of canvas and mounted on bicycle wheels—used in recent maneuvers at Berlin in honor 
of the King of Afghanistan. Under the peace treaties the building of tanks by Germany is prohibited. 
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Fighting the Western Road-Agents 


By “NONAME” 
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The Forerunner of the Tank—the imaginary vehicle of “No Wireless equipment is among the latest accessories on English 
Name” whose heroes in Western stories thrilled Whippet Tanks. The operator is shown receiving 


readers of the early 90's. orders via the air. 
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A Recent Advance In The Exterior Ballistics 
of Shot Guns 


By Philip P. Quayle” 


HE general question of the importance of shot string 

is one which has been argued pro and con for a 
long time. This is especially true of late years when a 
considerable mass of advertising literature has appeared 
on this subject clouding the real issues and distracting 
the readers attention with entirely irrelevant details. As 
a result of all these conflicting arguments it is a most 
difficult matter for the average shooter to determine what 
portion, if any, of these statements is based upon sound 
experimental investigation and what portion is mere un- 


supported personal opinion, 








Pig. 1 
This illustration shows an utterly fictitious load having a 
shot string 30 inches in diameter and one inch in length. 


is the most 
possible 


string has been chosen because it 
favorable case for those advocating the shortest 
shot string. The full line portion shows a goose flying 
across the trajectory at right angles at a speed of 60 miles 
an hour or 8§ feet per second, Its beak is just touching the 
outer rim of the shot column. 
Flying at a speed of 8&8 feet 


This length of 


per second it will require 


0.0284 seconds for the goose to cross the 30-inch diameter 
of the shot string at the end of which time the shot column 
will be approximately 22.8 feet further down the range and 
clearly such a shot will always be a clean miss. 


We have no wish to abrogate the inherent right of the 
individual to form his own opinion in regard to the im- 
shot 


mind and wishes to know the truth in regard to any par 


portance of strings. However, if one is of open 


ticular phenomenon he must be willing to subject these 
test of 


stand or fall by the result. 


opinions to the acid experiment and let them 


We have previously shown** that shot strings of rea- 


sonable length, say fifteen feet, and an average velocity 


of even 800 feet per second are in no way detrimental 


and are in fact highly desirable for targets moving across 
We shall 


brief resumé of the arguments as set forth in the paper 


the trajectory at considerable speed. give a 
referred to. 

If a target is moving directly towards or directly away 
from the shooter then the only effect will be that in the 
first case the effective velocity of the charge will be aug- 
_ *Chief 
Ohio. 

** American Rifleman, May and June 


Physicist, Peters Cartridge Company, Cincinnati, 


1928. 


mented by that of the target and in the second ease it 
will be diminished by the same amount. In this ease it 
is evident that the length of the shot string is of no im- 
portance whatever as long as the rear-most pellets of the 
shot string do not fall below the killing velocity, which 
certainly would not occur with any good standard shell 
now on the market. 

The most difficult shot, other factors remaining equal, 
will usually be that in which the target crosses the tra- 
jectory at right angles and at the highest speed. In such 
a ease the shocter must determine how far to “lead” the 





ca 
Fig. 2 


shows a shot string 

beak of the goose is 
inch circle it is about to 
outline. It has been shown in a 
the end of the 15-foot shot column passes the goose it will 
have passed into the shot column a distance of 22 inches or 
more, two-thirds of its diameter. Evidently such a load will 
be far more efficacious than the one of Figure 1, and it en- 
joys one further advantage in that shot strings of this length 
are common and those of one-inch in length never occur. 


» feet long at the 40-yard 
just barely outside the 30- 
enter as indicated by the dotted 
previous article that when 


This figure 
range. The 


show 
shot 


extreme 


target and a moment’s consideration will suffice to 


the slight probability of sunecess if coneentrated 


strings were really available. To consider an 
case, suppose that the shot charge after leaving the muzzle 
did not spread out along the trajectory but traveled to 
the thickness 


and thirty inches in diameter. It is evident that only the 


wards target as a dise one inch in Say, 


closest sort of shooting would enable one to hit the target. 


However, it was clearly demonstrated in the paper previ 


ously mentioned that in the ease of such a diffieult shot 
as that being considered a shot string length of fifteen 
feet and an average velocity of the pellets of SOU Teet 


per second would crreatly increase the chanees of success. 
A goose flving at 60 miles per hour or 88 feet per second 
than two-thirds of a shot string 
15-foot 


It will thus be struck 


will move across more 


30 inches in diameter while a shot string moving 
at 800 feet per second is passing it. 


by a large percentage of the shot pellets which, had the 


shot string really been extremely short would obviously 
have missed. 
It will be shown later on in this paper that the stan 


dard shells of all manufacturers are the same in so far 
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These spark photographs taken at a range of 11 yards from 


High 
as leneth of shot string alone is eonsidered. Sueh shells 
have shot strings at 40 vards of from 10 14 feet in 
length and it is fortunate that this is so in view of the 
difficulties previously enumerated. 


to 


The foregoing remarks 
are illustrated graphieally in Figs. 1 and 2. 


Thus we see that the origin of and the necessity for a 


Pig. 4 
“These spark photographs, taken at a range of 11 


Velocity 


Von. VIIT, No. 4 


Fig. 3 


the muzzle, 


shell. 


show the distribution of the shot from Peters 


short shot string is, like the famous Dodo of the Smiling 
Island, a shrouded, inscrutable mystery. 


‘|, HE problem of determining the length of a charge of 


shot at a range of 40 vards from the gun diffi 


It has reeeived the attention of various experi 
menters from time to time. 


is a 
eult one. 


yards from the muzzle, show the distribution of the shot from shells 


of Competitor “A.” 


> 


5 
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Pig. 5 


These spark photographs, taken 


at a range of 11 yards from the muzzle, 


show the distribution of the shot from shells 


of Competitor “B.” 


Some of these attempts have been quite inconelusive and 
some of the methods were quite incapable of detecting the 
phnomenon in question. 

The spark photographs of shot strings at short range 
published in the American Rifleman in 1925 constituted, 
as far as we are aware, the first actual full-sized photo- 
graphs of such phenomena. 

However, the Physical Laboratory of the Peters Car- 
tridge Company has succeeded in taking actual full-sized 
photographs of the shot strings of shells of various manu- 
and ineluding 
This 


entire shot string at 40 vards has ever been photographed, 


facturers at ranges up to 40 vards from 


the muzzle of the eun. is the first time that an 


nothing even remotely approaching it, having ever be 


fore been attempted. As a result of these photographs, 
we are able to say, for the first time in the history of 
hallisties, what the actual distribution of the shot pellets 
really is. 

The apparatus with which these photographs are taken 
complete and precise electric photographie 


is the most 


equipment ever constructed. These photographs are se 
cured without touching or interfering with the shot in any 
manner whatsoever. Even the actual operation of the ap 
paratus is automatic and is set off by the sound wave 
which accompanies the discharge of the gun. It is there- 


fore unnecessary for the shot pellets to pieree sheets of 





MANUFACTURER Charge 
1'4 oz 

Peters—High Velocity No. 7 ch 
1'4 oz 

Competitor “A” No. 7 ch 
1% oz. 

Competitor “B" No. 6 ch 








TABLE 1 


Shot String Tests at 11 Yards from Muzzle 


Nominal Shot 


Length of Shot String in Feet as Measured on a 
Film 10 Inches Wide and 5 Feet Long, Including 


Trial 
100°, of the 75°, otf the 50°, of the 
Shot Pellets Shot Pellets Shot Pellets 
1 2:3 1.5 1.0 
» 3.9 2 1.0 
3 ‘2 1.4 0.8 
Ave 4.3 1.5 0.9 
1 4.4 Poa 0.8 
» 4.5 ..¥ 1 
; 4.1 a 1.1 
Ave 4.3 ES 1.0 
1 +0 1.5 1.0 
4 4.1 1.8 * 
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TABLE 2 


Shot String Tests at 40 Yards 















| 
| 
| 


MANUFACTURER 


Charge 


114 oz. 


Peters—High Velocity.... 
No. 6 ch 


Competitor “A” 








1 14 Oz. 
No. 6 ch 


1'4 oz. 
No. 6 ch 


Competitor “‘B’’.. 


Nominal Shot 


| 
Length of Shot String in Feet as Measured on a 
Film 31.5 Inches Wide and 20 Feet long, Including 








| 
Trial | : | 
100°, of the | 75% of the 50% of the 
Shot Pellets | Shot Pellets Shot Pellets 
= ~ ee tne ae — we = aa 
I 
| 1 | 9.7 $.5 | 2.6 
| 2 12.6 4.1 3.2 
Ave 11.2 4.8 | 2.9 
| 1 13.2 6.0 4.9 
2 10.9 5.1 3.4 
| Ave 12.0 5.6 | 4.2 
= _ —— | —__— - — 
1 13.8 5.2 4.1 
| 

















paper or other material thus incurring uncertain decelera- 
tions and disturbances. 

It is evident that a spark photograph of a shot string 
portrays the actual distribution of every shot pellet in 
the charge. It accomplishes this directly and without com- 
plication, presenting for leisurely study the record of the 
shot pellets as it existed in the one or two-millionths of 
a second required to take the photograph. 

Hence, regardless of what we may hope or wish to be- 
lieve in regard to any particular load, we must, if we 
of beliefs 


records of the phenomena whenever available and modify 


are open mind, compare our with authentic 


our views accordingly. 


S INCE spark photography is the only method available 


at present by which we may obtain absolutely un- 
biased records of shot strings, it constitutes, as it were, 
the of the 
there is no appeal. 

With this in mind we have obtained the same type of 
of fired 
these loads from the same gun under the same conditions 


We have obtained photo- 


verdict supreme court, from whose decision 


load of each three different manufacturers and 
of temperature and humidity. 
graphs of these three different makes of shells and com- 
pared’ the results. to 
various loads at 11 yards may be checked by anyone so 


Our conclusions in regard these 
inclined since the photographs at this range are of such 
a size as to make feasible reproduction in this paper. 
Shells of Competitor “B” loaded with No. 7 chilled shot 
How- 


ever, at a range of 11 vards the shot string measurements 


were not available at the time of our experiments. 


here presented would suffer no appreciable change had 
No. 7 shot been used instead of No. 6. 

At the of 11 which the above spark 
photographs were taken (Figs. 3, 4 and 5) the shot charge 


range vards at 
of any of these shells is sufficiently spread out so that if 
seems highly improbable that collisions or disturbances 
resulting from the top shot wad would any longer oceur. 

The films of the entire shot string from which the above 
data were obtained were each preceeded by some twenty 
test films showing the same distribution of the shot pellets 
of the head of the column. 

Other factors being equal, the smaller the size of the 
shot the longer the string but this in itself is misleading. 
In measuring the total length of the shot string, it fre- 


quently happens that the last few feet of the film will 
contain only a very small portion of the shot, sometimes 


only three or four pellets. Thus several feet may be 
added to the length of the string by the pellets of least 
importance because of their low velocity. It is a better 


measure of shot string length to consider only the length 
including, say 75 per cent. of the shot pellets since this 
measures in reality the length of the most effective part 
of the load. 

However, it is interesting to note the manner in which 
the shot this 
companying Tables 1 and 2 have been prepared. 


the ae- 

These 
data show that at a range of 40 yards the average shot 
This length 
the 
first 3.6 feet contains 50 per cent. of the shot pellets, the 


distributes itself and with in mind 


string for No. 6 chilled shot is 12.0 feet long. 
may be further divided approximately as follows: 


next 1.6 feet contains 25 per cent. and it is in this region 
that the shot pellets are most dense, finally the last 6.8 
feet of the shot string contains the remaining 25 per cent. 
or least effective portion of the shot pellets. 

shell the 


pellets are concentrated at the head of the column nor 


There is no shot in existence in which shot 
would this be any particular advantage if it were true, 
and as already shown in a previous paper it might be 
a considerable disadvantage. 

It will probably be evident to the most casual reader 
that from the standpoint of length of shot string alone 
there is absolutely nothing to commend one of these shells 
in preference to another. 

In conclusion, we believe that the spark photographs 
here presented supply incontrovertible evidence to prove 
that the of the 


concerned the shells of the three manufacturers mentioned 


insofar length shot string alone is 


as 


in this article are absolutely identical within the limits 
shells 


are typical of the best grades of shot sheils the world 


of the slightest practical importance. Sinee these 


over, our remarks here are equally applicable to them all. 


Vill, 
The index, with title 


This issue of ARMY ORDNANCE concludes Volume 


an index to which is published herein. 
page for binding, is arranged alphabetically by subject and 
author. Bound copies of this journal comprise a current 
and authentic record of American munitions developments 


and activities. 
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Curved versus Cartesian Coordinates 


in Ballistics 
By Maj. Roger Sherman Hoar,* Ord. Res. U. S. A. 


HE computations employed in modern ballistics are 

quite properly carried on in a rectangular Cartesian 
coérdinate system. But, when it comes to applying the 
results of these computations to the actual spheroidal 
earth, two alternative conventions have been employed. 
The object of this paper is to discuss and compare these 
two conventions. 

First, however, for the sake of completeness, let us set 
down briefly some of the fundamentals of “modern ballis- 
ties,” by which phrase is meant the system introduced by 
Maj. F. R. Moulton during the World War. 


velopment of the science of ballistics, from Newton and 


The entire de- 


Euler down to Siacei and Ingalls, proved inadequate for 
the high-angle long-range gun-fire of modern warfare, and 
so had to be superseded by the Moulton method and its 
foreign counterparts, which went back to first principles, 


and evolved a science wholly new and independent of what 


had gone before. The basie equations of motion of modern 


ballistics are: 


x" Ex’ (1) 
vy" Ev’ g 
in which, according to the Lagrange notation: 
dx 
dt 
dy 
y’ 
at 
(:?) 
dx’ d-x 
x” 
at dt- 
dy’ d-y 
y” 
dt dt? 


In these definitions, x and vy are the cobrdinates of the 
center of gravity of the projectile, and t represents the 
and y’ are seen to be the components of 


time. Thus x’ 


velocity, and x” and vy” the coniponents of acceleration. 


E is defined as follows: 


GH 


in which G is a tabular empirical function of velocity (v), 
such that vG represents the retardation experienced by a 
(purely hypothetical) 


“standard projectile,” traveling at 


sea-level, with velocity v, through standard still air. 


H is defined as follows: 


— hy 


=e 


in which e is the base of the system of natural logarithms, 





and h is 0.0001036, 


retardation at y 


H represents the theoretical ratio of 
meters above sea-level, to the retardation 
at sea-level, all in standard still air. 


C is defined as follows: 


Ww 


1d- 


in which w is the weight of the projectile in pounds; d its 


diameter in inches, and i the “coefficient of ignorance,” 
which embraces the effect of the shape of the projectile 
and a number of unknown considerations. C represents 
the ratio of pressure exertible, against the air, by the pro- 
jectile in question, to the pressure exertible by a “standard 
projectile,” all other conditions being equal. 

So that Ev represents the retardation, due to the resist- 
ance of the air against the projectile in question, at 
altitude y. 

The acceleration of gravity is represented by g, and is 
considered to be 9.80 meters per second per second, regard 
less of altitude or latitude. 

Equations 1 treat the projectile as a particle, thus elimi- 
nating the effects of vaw and drift. Furthermore they 


assume a rectangular Cartesian codrdinate system, with a 


constant gravity acting along the y-lines. This amounts 
to assuming that the earth is a flat slab, extending with 
out limit in ali directions, as will be seen from the fol- 


lowing considerations. 

If the earth were a homogeneous slab of thickness Q, of 
density p, and of infinite extent; and if a unit point- 
mass, a distance D from a eube of earth of unit dimen- 
sions (the mass of which is regarded as concentrated at its 
center), were assumed as attracted to the cube with a foree 
equal to 4.9/ a QD* p, then it can easily be shown, by 
two simple integrations, that any object anywhere in space 
above the surface of this hypothetical earth would be at- 
tracted vertically downward with an acceleration of 9.80 
meters per second per second, regardless of altitude above 
the surface. 

For such an earth, the equations of motion of a projectile 
in flight are as given in equations l. 

But Prophet Voliva of Zion City to 
is not flat. 


the actual earth 


the contrary notwithstanding Thus the ques 


tion arises: how can we apply Cartesian codrdinates to 


our actual earth? 


Under the old Siaceci-Ingalls ballistics, this question was 


answered by setting the x-axis tangent to the earth at the 


eun, as in Fig. 1. This same convention was at first em 


*Formerly Captain, C. A. C Regular Army At Aber- 
deen Proving Ground in 1919-1920, he had charge of the Bal- 
listic Section, and taught the course in Ballistics at the 
Ordnance School of Application He is the author of an 
official Ordnance text-book on Exterior Ballistics. and is at 


present conducting a Research Group in Ballistics at Mar- 
quette University. His war-time assignment, under present 
organization plans. is to the Ballistic Section of the Tech- 


nical Staff of the Ordnance Department 
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y ployed in the Moulton ballis- 
ties; but it was a legaey of 
the old ballisties, and like the 


P old ballistics was finally dis- 
Aan earded. It will, for conveni- 
¥ : : 

x x ence, be referred to herein as 





G the old system. 


[% 1920, as the result of a 

three-cornered correspond- 
the 
Staff, the Ballistic Section of Aberdeen Proving Ground, 


Pig. 1. 


ence between Technical 
and the Ordnance School of Application, a new codrdinate 
system was officially adopted. This new system is shown 
in Fig. 2. It will, for convenience, be referred to herein 
as the modern system. There is, strictly speaking, no x-axis 
in the modern coérdinate system. We 
the (G) to a 


under the projectile (P), and then measure y from this 


measure x along 


a level surface from gun point direetly 
point vertically up to the projectile; thus the yv-lines are 
seen to be perpendicular to 
the earth’s curvature. P 

Let us compare these two 
systems from the viewpoint 


of convenience and precision. 


Pig. 2. 


Convenience of old system. 
In the old codrdinate system, 
a portion of the trajectory 
lay beyond the “point of fall,” i. e., the point where y 
equals zero. This much of the trajectory had to be taken 
out from the observed range-firings, to get the data for 
range-table computations. When these computations had 
been completed, the curvature correction had to be added 
Both the taking out and the reinserting of this 
curvature correction were often omitted, on the ground that 


in again. 
they were negligible. This omission amounted to the in- 
advertent use of the modern codrdinate system, without the 
computer realizing that this was so. 

Furthermore no bit of data that one got anywhere on 
the trajectory related to the earth, but rather all related 
to the purely fictitious x-axis, and had to be corrected to 
relate them to the earth. 

Precision of old system. The old system introduced three 
errors into the computations. First, there was an x-com- 
ponent of gravity, which was not accounted for in equa- 
Secondly, the y used as the basis for the H-fune- 
And thirdly, no account 


tions 1. 
tion was not the actual altitude. 
was taken of the change in gravity with altitude and lati- 
tude. Whenever the computer was inadvertently using the 
modern system of codrdinates, as mentioned above, this of 
course eliminated the first two of these errors, although 
thereby substituting the errors referred to under the new 
coordinate system, infra. The third error, which is com 
mon to both systems, is easily obviated by gradually alter- 
ing the value of g from the proper initial value as the 
computation proceeds, and this was sometimes done. 
Convenience of modern system. The modern system is 


very convenient. The observed range is used as the basis 


. 


for ballistic computations. All computed results relate di- 


rectly to the earth. There is no such thing in modern 
ballisties as a correction for curvature of the earth, and 
thus there is one less correction to bother the battery com- 
In the ease of such short-range guns as are aimed 


mander. 





by sighting, although theoretically the old tangent-plane 


coordinates ought to be used with the straight gun-target 


base of the trajectory, yet practically the 


the 


line as the 


difference between two systems at such ranges is 


negligible. 
Precision of the modern system. The modern system ts 


substantially an infinitesimally distorted Cartesian grid, 
with its x-axis bent to conform to the surface of the earth, 
and its y-lines thereby eaused to diverge slightly. This dis- 
tortion introduces about the same degree of error in the 
computations, as do the first two errors listed under the 


old 


latitude is the same in both systems. 


system. The dependence of gravity on altitude and 


The modern system is thus seen to be so much more 
convenient than the old, not only to the ballistician but 
also to the battery commander, that it would be used 


even if it were slightly less precise. But, as it is equally 
precise, there is not much field of usefulness left for the 
old system, except in long-range firing in the Navy, where 
direet sighting makes a flat datum desirable. 

As a the 


ticians 


fact, as few present-day ballis- 
the back as 1920 
remember, it was neither convenience nor precision which 
the 1920. 


The reason which compelled us to make the change was 


matter ot 


who were in vame as far will 


caused the adoption of present convention in 
the practical impossibility of keeping track of the curva- 
ture correction under the old tangent-plane convention. 
Sometimes the range-firing officer would reduee the ob- 
served curved range back to the tangent range, and then 
the computers would assume that he hadn't done so, and 
they would do it again. Or when he hadn't done so, they 
would assume that he had, and so they would omit to do it. 
In one actual case, we found that the curvature effeet had 
been taken out of the same range three successive times, 
and even then the results published as being the curved 
range! This was the last straw, which started the investi 
gation which eventually led to the official abolition of the 
curvature correction. 

Let us compare the complete equations of motions of 
each system, with the equations used in computing in both. 

In all computations in both systems, the flat slab earth 


is assumed, and we have: 


a Ex’ 
vy” By’ 9.80 
(3) 
v x’? + y”? 
y’ 
tan 0 
“ 
loge H hv 


v is the angle between the horizontal and the tangent to 
the trajectory. It may be ealled the inclination of the tra 
jectory at the point under consideration. 


> 


In the old codrdinate system, although equations 3 were 


the ones used in computation work, the precise equations, 


assuming a spherical earth, were: 


x 





V(R+yP?4+x 
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R + y 
y’ — Ey’ g 
VY (R + y)- = 
(4) 
v- x’= + y’= 
y” {( 4. 7) +. xx’ 
tan 0 
a oo Vv) xv’ 
cr, > i = 1 pas > 
loge H h[\/ (R + y) x | 


R is the radius of curvature of the curve in which the 
plane of fire cuts the surface of the earth, and may be 
taken as roughly 6,000,000 meters. . 

In modern ballisties, although equations 3 are the ones 


used in computation work, the precise equations, assuming 


a spheroidal earth, are: 
za 4% 
x Kx’ 
R \ 
Rg +. ¥ 
\ Ev’ Td x’= 
k= 
(5) 
(R v)- 
v- x’ "= 
k- 
y* R 
tan v 
\ 
loge H hy 


In both systems the value of g, instead of being 9.80, as 


assumed in computing, is sensibly: 


g 9 S06 0.026 eos 2 ]-— — 


300,000 


This is the Helmert formula, as published in the Nautical 
Almanac, but with the last term put into more convenient 
form for computers. / is the latitude. As cos 2 / varies 
from unity at the equator to minus unity at the poles, 
vary from 9.780 to 9.832, 
latitude 45 An altitude ot 
from 9.806 to 9.773. 
Lieut. W. E. Roth, F. A., 
(see his article, referred to later herein). but 
the 


will with a 


value of 9.806 at 


g at sea-level mean 


kilo- 


ten 


meters would reduce ¢ 


Equations 5 are due to Ist 


Wis. N. G, 


were earlier derived in expanded form by present 


author. 


| ALL the foregoing, we have assumed that the curve in 

which the plane of fire cuts the earth is a cirele. But 
the earth is really a spheroid, and the plane of fire euts it 
In a curve indistinguishable from an ellipse. Thus in the 
old coérdinate system we must correct for curvature, back 
and forth between an ellipse and its tangent; and in the 
modern coordinate system, our x-line is an ellipse and our 
y-lines are the normals to that ellipse. Accordingly it 
might seem that this fact would introduce appreciable ad- 
ditional terms into equations 4 and 5. The author is in- 


debted to a recent suggestion from Aberdeen Proving 


Ground that no treatment of the subjeet can be considered 


complete unless this question ot ellipticity he disposed ot. 





that 
this 


However, a lengthy discussion of problem here 


the Ae 


cordingly let it merely be stated that, following the sug 


would distract from main object ol paper. 


gestion from Aberdeen, the matter has been thoroughly 
Re 


greatest 


sallisties 
The 
departure of the base of a trajectory from a true cireular 
latitude 


investigated by the Marquette University 


search Group, with the following results. 


are would when firing north or south at 


15°6’. 
kilometer 


Assuming, under these conditions, a one-hundred 


range (62.137 miles), which is a longer range 


than we are likely to encounter in many years, at which 
range the earth drops away from the tangent plane datum 
ot 


was found that the assumed cireular base of the trajectory 


the old coordinate system a distanee of 785 meters, it 
would depart from the actual elliptical base of the tra- 
jectory by not over three-quarters of a centimeter at any 
that the 


would diverge from the actual vertical lines by an angle 


point in that entire range, and assumed y-lines 
never more than. four one-hundred-thousandths of a second. 
If that is the 


an impossibly 


encountered, in 
the 


eccentricity 


maximum distortion to be 
direction 


of the 


long range, when firing in 


the ot the 


earth’s surface, it is quite clear that we can entirely dis 


and at latitude createst 


regard the ellipticity of the earth, and treat the base of 


the trajectory as a cireular are. 


One further consideration, however, remains to be dis 
posed of. Our R, although thus seen to be a constant tor 
any given trajectory, has a slightly different value for 
each trajectory, depending on direction of fire and loea- 
tion on the earth's surface. Its extreme values are 6, 
99,700 meters at the pole, and 6,335,000 meters at the 
equator, At 45° latitude, the extremes are 6,367,400 and 
6.388.700, according to the azimuth of fire. Thus, if we 
take for R a mean value of 6,365,000, the worst that this 


can do is to alter the already-almost-negligible second 


order terms of equations 5 by one two-hundredth of their 


value. This is purely a third-order effect. In fact, in the 


expansions of equations 4+ and 5, we can use 6,000,000 


fat for R, with no very appreciable difference in results. 
Accordingly the derivation of equations 5 on a etreular 
basis is seen to be wholly justified. 
Let us now return, for a moment, to the other coordinate 
system. Equations 4 of the old system, expanded and with 


third order terms dropped, hecome : 


x 
x Ex’ 
600.000 
v 
y” Bw’ O S06 0.026 cos 2 : 
; 300,000 
v- .= y's 
7) 
y" x y’- x 
tan v 
x’ 6,000,000 x’= 6.000.000 


x2 
u(s ) 
12,000,000 


Equation 5 of the modern system, expanded and with 


third order terms dropped, become : 
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x’ y’ 
x" = — Ee’ einai 
3,000,000 
y “” 
y"=—Ey’—9.806+-0.026¢eo0s2/ -+-_——_—_ + ——_ 
300,000 5,000,000 
N (8) 
y- =— x’- l SS eS ) =e vy’? 
3,000,000 
- y 
tan 9 = — [1] — — __) 
=" 6,000,000 
loge H = —h v 


The differences between equations 3 and equations 7 and 
8 respectively are so slight numerically, that they can be 
absolutely disregarded at short Furthermore it 


‘anges. 


van readily be seen that the terms — x’ y’ /3,000,000 
(being negative when most effective) and + y /3,000,000 


will tend to make the precise range, computed by equa- 
tions 8, Jess than the approximate range, computed by 
300,000 and + x’? 
6,000,000 will tend to make the precise range more than 


equations 3; whereas the terms + y 


the approximate, the net result being that these terms 
very nearly offset each other, and thus tend to make the 
results of using either equations 3 or equations 8 prac- 
tically identical. This was verified by extensive compu- 
tations of specimen trajectories, conducted by the Techni- 
eal Staff, Ordnance Department, in 1920. 


terms in either system can be made the 


For very long 
ranges the extr: 
basis for a differential correction at the close of the com- 
putations, or better still ean be assimilated into a slightly 
altered value of the ballistic coefficient, C. 

These differential corrections, in the ease of the old co- 
ordinate system, are based on the following infinitesimal 





increments : 
hx? 9.38x 
ox” = + Ex’ —— - 
2R R 
(9) 
nx 19.6 v 
dy” = + Ev’ — — 0.006 + 0.026 cos 2/ — — 
2R R 
In the ease of the modern codrdinate system, the incre- 
ments are: 
Kx’? y dlogG ax ¥ 
dx” — —-—— -: — : —— 
R vdvy R 
(10) 
Ex’? y’v dlogG 
dy’ -—— — 0.006 -- 
R vdv 
19.6 v x? 
0.026 eos 27 + i. ~ 
R R 


The meaning of equations 9 and 10 will be made clear 
Consider the 6x” of the first 


It means that, when we use the 


by the following example. 
equation of equation 10. 

modern codrdinate system (but compute with equations 3, 
using them as a convenient substitute for the precise equa- 
tions 5), then at each point on the trajectory, the precise 


” 


will differ from the computed value of x” by 


value of x 
an amount equal to $x”. 
The derivation of this 6x” will now be outlined for an 


example. Subtracting the expression for x” in equations 
3 from that in equations 5 gives us the term — 2 x’ y’ 


(R + y), which expanded and with third-order terms 
dropped becomes — 2 x’ y’ /R. Although the term — Ex’ 
looks the same in both equations, yet in computing this 
term, a slightly different v would be used when computing 
with equations 5 than when computing with equations 3, 
as will be seen by comparing the two sets of equations; 
and this difference, in the expression for v, results in the 
first term of the first equation of equations 10. As v does 
not enter into trajectory computations except through the 
G in KE, and as @ does not enter into trajectory compu- 
tations at all, we have thus accounted for all the differ- 
ences between computing x” by equations 3 and computing 
x” by equations 5.* 

In equations 9 and 10, I have left the constants h and R 
unconverted, the better to indicate the derivation of these 
equations; but have converted K in equations 6, 7 and 8 
to its approximate numerical value, the better to indicate 
the small relative value of the second-order terms. 

By inserting the values of § x” and } y” in the follow- 
the total actual range 


ine formula, we get increment of 


over computed range, in either case: 


‘ 
vd x” dt 4 fe dy” dt 


Oo X (11) 


vy and © being certain auxiliary variables, which are com- 


puted for every trajectory, for just this sort of use. 


[| JEUTENANT ROTH has devised a method of using 

the precise equations of motion of modern ballistics 
(equations 5) in the 
which method is probably simpler than to use equations 5, 
and then apply the differential The Roth 
method was published in the Field Artillery Journal for 


original trajectory computation, 


correction. 
September-October, 1927. Of course, in either codrdinate 
system, it would be possible to use the conventional Moul- 
ton method of numerical integration, in addition merely 
computing the extra terms as one went along; but the 
Roth method is believed to be simpler even than this. 

No method, analogous to Roth’s, for using the precise 
equations of motion of the old codrdinate system has vet 


been devised, so far as known to the author. 








*Note. It has been suggested by Major A. W. Ford, O. D. 
that, as § (Ex’) x’ § E+ E § x’, then the term —Ex’y/R, 
the equivalent of —E 5 x’, should appear in the first of equa- 
tions 10. This based on the assumption that the 
change in the expression for v, in passing from equation 3 to 
change in x’; this assumption in turn 
v cos }. “which,” as Major 


term is 


equation 5, effects a 


being based on the relation x’ — 


Ford says, “should make it evident that v is used in the 
computation of x” - —Ex’, and accordingly affects x’.” 
This relation is obvious and elementary. But it should be 


equally obvious, to anyone who has computed trajectories by 
the Moulton method, that this relationship is not “used in the 
computation” even implicitly, for x’ is computed by numerical 
integration of x”. As equations 10 are based on a comparison 
of two methods of computation, it would seem to the author 


that a physical relationship not used in either computation, 
either explicitly or even implicitly, cannot possibly affect the 
computation. Furthermore, x’ equals v cos § only in one 


(No. 3) of the sets of equations which we are comparing, and 
not at all in the other (No. 5). Hence the term E § x’ is equal 


to zero, and does not enter into equations 10. 
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However, for practical purposes, the present G-function 
tables are so far from representing the actual law of air- 
the 
which make the precision of equations 4 and 


resistance, that use of these tables introduces errors 
5 quite 
pointless, 

Accordingly it is sufficient, in the case of either set of 
coordinates, merely to alter slightly the correct value of C, 
so as to make the computed range agree with the observed 
range, although we thus introduce a slight distortion into 
the rest of the trajectory. 

But, of course, the fact that the same equations of 
motion are thus used in computing, regardless of which 
coordinate system is used in applying the computed results 
to the earth, 


does not at all mean that the two codrdinate 


systems are identical. By using the same approximate 


equations in computing in both codrdinate systems, we 


merely eliminate the necessity of the 


precise equations would be easier to compute with, for we 


deciding which of 


compute with neither set of precise equations. But there 
still remains the question of which svstem is the one in 
which this approximation is the most justifiable, and which 
system is the easiest in which to apply the computed results 
to the actual curved earth. 

If and when a new and more precise G-funetion is tabu- 
lated, the Roth the Moulton, 


terms ot equations 5) then be 


the extra 
for all 
(such as antiaireraft), in which aceurate data 


method (or with 


should used work 
are desired 
with the 


Until then it is not worth while to perform the extra work 


respect to intermediate points on trajectory. 
of either of these methods. 

The chief object of this present paper is to place on 
record the fact that the old tangent plane is no longer 
the official datum of modern ballisties, and to compare the 
precise equations of both coérdinate systems, thus demon- 
strating that the customary practice of using the flat-earth 
equations (3), in place of the precise equations (4 or 5), 
introduces no more error in the modern eurved eodrdinate 
There 
is a persistent misapprehension on this particular point. 

Prof. Moulton’s “New Methods in Exterior Ballistics” 
(p. 10), the Eneyelopedia Brittaniea (Vol. XXX, p. 393), 
“Physical Ballistic Table 


(p. 14) apparently assume, throughout their discussion of 


system than it did in the old tangent-plane system. 


and Bases of Computations” 
curvature of the earth, that the old codrdinate system is 
still in use, for there exists under the modern system no 
problem of curvature of the earth, and no curvature cor- 
rection to be applied, both of which are discussed by these 
authorities. However, it was perfectly eorrect for the last 
two named to give the former convention, as they were 
written prior to the change; and Prof. Moulton is exeusa 
ble, as he left the service before the change. and never 
had it called to his attention. 
apt to 


Yet these three books are 


cause a misapprehension in this connection, to 


readers who do not realize the situation with respect 


to each. 


Capt. Bennett’s “Introduction to Ballisties” (p. 171) 


correctly states: 
tables are based on observations 


“Sinee reeent range 


of firing corrected to equal map altitudes, the ranges 


that would be obtained in a plane tangent to the earth 
at the gun are never found at any stage of the prob 
lem In short, the curvature of the earth may be 
said to be accounted for by being ignored.” 


W. D. Doe. No. 1051, 


deseribes the modern codrdinate system in great detail on 


“A Course in Exterior Ballistics,” 


pages 35, 45 and 46, and says on pages 67 and 68: 


“In the Ingalls-Siaeci system of ballisties, the prac- 
tice was to compute a trajectory by means of rectangu- 
lar-codrdinate equations of motion based upon the as- 
sumption of a flat earth, and then apply the trajectory 
to the curved earth by referring it to a rectangular grid, 
whose # axis was tangent to the earth at the gun. 

“But the that 
computed exactly as before, is now applied to the 


present convention is the trajectory, 
eurved earth by referring it to the orthogonal curvill- 
near grid diseussed in Chapter VII. 

“Under the -tangent system, curvature was taken out 
range, all 


of the range-firine range to get the tangent 


range-table computations were ba ml on the tangent 


range, and then the curvature correcucn hsd to 
added in again. 

“Under the curved system, the curvature correction 
does not have to be either taken out or put in. Inas 
much as the system is curved, curvature of the earth 


may be disregarded.” 
the U. S. Army now contain 


the 


All modern firing tables of 
substantially the following language on page li of 


introduction : 


“The ranges listed in column (1) and throughout the 
table are ‘curved’ ranges; that is, they are regarded as 
measured the the 
with the earth and passing through the gun.* 


coneentrie 
Such 


along surtace ot sphere 
measurements are understood to be made from the gun 
to the points where the trajectories pierce this spheri- 
cal surface; or in ease of the correction tables for the 
height of target, to points on this surface directly 
above or below the target. These points are all at the 
same height above sea-level as the gun, and hence may 
he called ‘level points’. It should be emphasized that 
no correction for curvature of the earth should be ap 


plied to these ranges.” 


B UT probably the best deseription of the modern system 
is that given on pages xviii and xix of the Introdue 
tion to the 1924 Ballistic Tables: 


“The trajectories used in the formation of these tables 
were computed for rectangular codrdinates except that 
as acting always perpendicular to 


that 


gravity was taken 
the X and the density 
sponding to the height vy above the surface of the earth 


axis of used was eorre 


rather than above a tangent plane The correction 


*Note. In view of the discussion of ellipticity earlier in this 
article at the suggestion of Aberdeen, this clause should be: 
rephrased somewhat as follows: “they are regarded as meas 
ured along a level-surface passing through the gun and the 
word “spherical” in the succeeding sentence should be changed 
to read “level.” 
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to the range due to curvature of the earth is negligible 
in these tables . . . It is partly allowed for in the orig- 
inal computations by keeping the force of gravity, g, 
constant and perpendicular to the X axis throughout 
the trajectory, and by using for the density that eor- 
responding to y considered as the altitude above the 
rather than as the height above 


surface of the earth 


the tangent plane. For these reasons, the ranges given 
herein may be considered as measured on the curved 
surface of the earth. Any further correction that may 
be necessary will be incorporated in the ballistic coeffi- 


cient, C, for each range and elevation.” 


In other words, the trajectories are computed according 
to equations 3, in a rectangular Cartesian system, and then 
the results are applied to the actual earth as though our 
x-axis were the curved surface of the earth and our y-lines 
vertical; the slight errors, introduced by this distortion 
of our Cartesian grid, compensate each other almost ex- 
actly, any net error being assimilated into the value chosen 
for C. 

These quotations should establish, without question, the 
fact that the modern convention is to use the eurved ¢o- 
ordinate system of Fig. 2; but, in computing, to treat the 
eurved grid as though it were Cartesian, i. e., by using 
equations 3. 

Of course there exists no official ukase, binding anyone 
to compute their trajectories in this manner. A scientist 
should not be hampered by any set rules as to codrdinate 
systems, any more than he should be hampered by a set 
logarithms or 


requirement to use caleulating machines, 





slide-rules in his work, provided that he expresses the re- 
sults in the official manner. 

Thus, if a computer wishes to take all the unnecessary 
trouble, there is no ruling of the War Department to pre- 
vent him from ealeulating back from the observed range 
to find the point where the trajectory pierced the tangent 
plane, then using the tangent-plane range as the basis for 
computing the trajectory and then locating the terminus 
of the trajectory at the point where y equals not zero, 
but rather —x*/2R, which involves a more difficult inter- 
polation to get y. 

But the present practice is to avoid all this trouble (as 
Bennett points out) by simply ignoring the curvature of 
the earth, and by conducting all computations exactly as 
though the earth were flat. This is the saving which is 
effected, at no loss of precision, by the modern coordinate 
system. 

Yet, even among those who recognize the eonvenience 
and official status of the modern system of coodrdinates, 
there exists a persistent feeling (subconscious, at least) 
that when one gets to computing long ranges, one must 
revert to the old tangent-plane system in order to secure 
precision; whereas, in fact, the old system was no more pre- 
cise than the modern, and the error in precision in either 
system is so slight as to be negligible in the face of the 
greater errors inherent in the present G-funetion. 

To sum up. The use of the curved co-ordinate system, 
but treated exactly as though it were 


Fig. 2, 


shown in 
Cartesian, is the system at present in use in the U. §. 
Army, is more convenient than the old tangent-plane sys- 


tem, and is at least as precise. 


The Dependence of Ordnance on Industry 


or modern war could be fought with the instrumentalities 

produced in the ordinary business life of the nation, 
our procurement planning would be simple. If automobiles 
alone could determine the issue, America would be sure of 
winning. If structural steel was all that was necessary for 
success, America would be invincible. 

“But, in the complex science of modern war, the weapons 
used are such as cannot be profitably produced in time of 
peace and modern wars are not won by automobiles, or 
steel. We 


tanks, gun tractors, ammunition trucks and the like and 


structural must convert the automobiles into 
we must convert the structural steel into cannon and shells. 
We must convert civilian airplanes into combat planes, 
armed and fitted to carry bombs, for without these weapons, 
as has been so aptly said, all our aireraft could do to an 
enemy would be to give him a dirty look. 


“When 


hither and thither with no definite procurement plans, with 


war broke out we found ourselves seurrying 
no idea where material could best be procured, and the re- 
sult was confusion multiplied—such confusion as the coun- 
try had never seen and which we hope may never again 
occur. The result was the wastage of billions of dollars and, 
what was of even more importance, the loss of thousands 
of lives due not only to inadequate training but to inade- 
quate equipment. 

“From all this 
eardinal principles of a modern war were thrust upon us. 


stress and eertain 


confusion, however, 


We ean envisage the future as being very largely a me- 





chanized affair—a war of machines. More and more will 


the air forces be brought into play—more and more will 
contrivances for protecting men from machine gun and 


automatic fire be used. At the present time, the principal 
device we have for such protection is the tank, and it takes 
no stretch of the imagination to foresee that, in a future 
combat, we shall have thousands of tanks, and that there 
will be battles of tank battalions against tank battalions; for 
offensive weapons are being developed to such an extent 
that something of that sort will be necessary to enable any 
living human being to reach the enemy's line. 

“All these matters form an essential part of the procure- 
ment planning of my office, and large numbers of the 
finest minds in the commercial life of the nation are con 
stantly studying them and solving the problems presented. 
It is work that 
time study and solution of problems that will inevitably 


is unheralded and unsung—a quiet peace- 


arise in time of war—but the time, energy and brain-power 
heing devoted to this study is of as great benefit to the 
nation in its national defense program as any assistance 
that could be given by any war-time activity within or with- 
out the army. The nation owes you men a debt of gratitude 
and will be under a constantly increasing obligation to you 
as the years go by and the procurement planning is further 
perfected.”—From an address by Col. Charles B. Robbins, 
Assistant Secretary of War, at a joint meeting of the Phila- 
delphia Post, Army Ordnance Association, and the Chamber 


of Commerce, Philadelphia, Pa., May 24, 1928. 





































May-JUNE, 1928. ARMY ORDNANCE 377 


Speed’s The Thing In Warfare 





Machine Gun on Motorcycle Mount 


Latest mechanized equipment of the 
French Army displayed at military ma- 
neuvers at Satory Camp included this anti- 
aircraft machine gun mounted on a motor- 
eyele, 


War Gas for Quick Use 


This, the new motoreycle war gas car- 
rier of the French Army, is a late adap- 
tation for the administration of gas in 
warfare 


Will the Tommies Double Time on 
Motorcycles? 


This three-wheel motorcycle was mads 
for the British War Office and is here 
shown negotiating a steep bank. It is said 
that this equipment may be used for in- 
fantry movement in the British mechanized 
Army. 
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Tracer Ammunition 








Part II: Tracer Mixtures and Materials 
Capt. S. P. Meek,* Ord. Dept., U.S. A. 


A 


of ball ammunition with the exception of the bullet. 


components which are identical with those of a round 
While 
at times it has been found necessary to use propellant 
powers of different characteristies for tracer and ball car- 
tridges, this is not true at the present time, and there is 
no reason why a powder cannot be developed which would 
be equally suitable for both ball and tracer. 
and eartridge ease are, of course, identical for ball and 
tracer, except that the tracer case is blackened as a means 
of identification. 

When, however, we come to the bullet, we find a very 
radical difference. Instead of a lead slug covered with a 
gilding metal jacket, we find that the tracer bullet consists 
of either two or three metallic components, depending upon 
the design of the bullet. These components consist of the 
jacket, the lead point slug and the container, which in some 
designs of bullets is omitted. The container, or in ease the 
container is omitted, the bullet jacket is packed with a sub- 
stance known as “tracer mixture.” Tracer mixtures have 
various formulae depending upon the color, visibility, range 
desired to 


other characteristies which it is 


To this problem of tracer mixtures 


of trace and 
obtain from the bullet. 
Frankford 
money, particularly during the last five years. 


Arsenal has devoted a great deal of time and 


tracer mixtures which may be 


(1) That the mixture be of sueh 


‘T HE eharacteristies of 

classed as essential are: 
a character that it ean be readily loaded into a container 
or jacket. (2) That it be of such a character that it 1s 
possible of ignition, either by the impinging on it of the 
hot gases resulting from the discharge of the cartridge or 
(3) That having once been lighted 


(4) That this flame be 


by some relay mixture. 
that it trace with a visible flame. 
continuous from the point at which the trace starts to the 
end of the designated range of trace. (5) That when fired 
from a gun having a given angle of elevation the center of 
impact of a group of tracer bullets and a group of ball 
That 


the tracer mixture be made entirely of materials of domestic 


cartridges be identical at some specified range. (6) 


manufacture from raw materials produced in this country. 
(The last requirement, it may be mentioned, is an essential 
of all military supplies due to the strategie necessity of 
insuring a continuity of supply in case of a maritime block- 
ade of this country.) 

The desirable characteristics of tracer mixture, although 
(1) That the ma- 
non 


not essential, as were the foregoing, are: 
terial be That the material be 
hvgroseopie. (3) That it be exceedingly easy of ignition. 


waterproof. (2) 

(4) That it be non-explosive. (5) That it give as high a 
visibility as possible. (6) That it give as long a trace as 
possible. (7) That the trajectory of a bullet loaded with 
this mixture conform closely to the trajectory of a bali 


That 


eartridge throughout its entire range of trace. (38) 





*Formerly in charge of Tracer Ammunition Development, 


Frankford Arsenal, Philadelphia, Pa. 


ROUND of tracer ammunition consists essentially of 


The primer 


the materials from which it is manufaetured be cheap and 


abundant. 

Referring to the third requirement under desirable 
characteristies, | may state that this characteristic has never 
been obtained by Frankford Arsenal in a tracer mixture 


which is otherwise suitable. A mixture having all of the 
required, and many of the desirable characteristies, can be 
made, but the characteristics of maximum length of trace 
and ease of ignition are incongruous, and in fact, constitute 
a direct antithesis of one another. Any mixture which 
traces for a long time must burn slowly. 
difficult of 


sequently, we have been forced to entirely abandon the idea 


Any mixture 


which burns slowly must be ignition. Con 


of ease of ignition in order to seeure other desirable 
characteristics. 

This being the case, it becomes necessary to place in the 
bullet some substance which is easy of ignition and which 
in turn will relay the flame on to the tracer mixture proper 
Substanees of this class are known as “igniters.” 

An igniter has as essential characteristics the following 
(1) It must be easy of ignition. (2) It 


must be reason 
ably sure to relay its flame to the tracer mixture. (3) It 
must be made of domestie materials. 

Non 


(2) Cheapness and abundance of materials 


The desirable characteristies of igniters are: (1) 
hygroscopicity. 
(3) Ease of manufacture. 

Unfortunately, however, so far have we gone in the diree 
tion of length of trace with the tracer mixtures that we have 
not been able to manufacture an igniter which wil! have 
both of the first two essential characteristics quoted. While 
igniter that will be reasonably sure to 


we can make an 


ignite from the powder gases resulting from the discharg: 
of the eartridge, such an igniter will not universally relay 
its flame to the tracer mixture as it is too quiek burning. 
On the other hand, we can manufacture an igniter whieh 
onee it has ignited is reasonably sure to relay the flame. 
An igniter of this type, which is much slower than the first 
igniter mentioned, is, however, rather difficult of ignition 


To overeome this, we have had to resort, in eertain ea: 


tridges, to what is known as the “sub-igniter system” ot 
ignition. 

A sub-igniter is a substance the characteristies of which 
are midway between those of an igniter and a tracer mix 
ture. It is a substance which will not be ignited by the hot 
gases on discharge but which is sufficiently easy to ignite 
that it will be almost invariably ignited by the flame of a 
hot quick igniter. On the other hand, its rate of burning 1s 
so slow that onee it has been ignited, it is fairly sure to 


relay its flame on to the tracing mixture proper. 


REVERTING now to tracing mixtures, there are certain 


substanees which must enter into their composition. 


The first two are an active oxidizing agent and a substance 
which ean be readily oxidized and which burns with a 
luminous and visible flame. An example of such a. tracer 


mixture is the mixture used in the Model 1917 ealiber .30 








May-JUNE, 1928. 





ARMY ORDNANCE 379 





tracer cartridge, which mixture consisted of barium 
peroxide, a very active oxidizing agent, and powdered 
magnesium, a substance which burns readily with a 
visible flame. 

Barium peroxide is only one of many oxidizing agents 
which have been experimented with and which can be used 
in tracer mixtures. Among others, I might quote—barium 
nitrate, sodium nitrate, potassium nitrate, and (if the ex- 
plosive element be disregarded) barium chlorate, potassium 
chlorate, potassium perchlorate, potassium dichromate, 
potassium permanganate and a large number of other active 
oxidizing agents. A number of these named as well as other 
6xidizing agents have been used and are now used in the 
manufacture of the various types of tracer ammunition 
made at Frankford Arsenal. 

When we come to the material to be burned, magnesium 
occupies a unique place among chemical elements. It alone, 
among the chemical elements, converts a disproportionate 
amount of its energy of combustion into visible light ray- 
as compared with the common characteristic of converting 
most of the energy of combustion into heat or infra red 
rays. Other substances have as a matter of course been 
experimented with. Among them [ might mention aluminum, 
iron, zine and certain organic substances. None of them, 
however, compare with magnesium for efficiency. 

Having adopted an oxidizing agent and magnesium as two 
of the essential ingredients, the third required is some sort 
of a binder. If the oxidizing agent and reducing agent be 
packed in the bullet without a binder as was done in the 
Model 1917 tracer, there is a strong tendency to discon- 
tinuity of the column of material. There is also a tendeney 
io shattering under the impact of discharge with resultant 
malfunctioning. If, however, the substances are coated with 
some binder which under the loading pressure used will 
weld into a homogeneous mass of considerable tenacity and 
strength, both of the undersirable characteristics mentioned 
above, namely, discontinuity of column and tendency to 
shattering, are obviated. 

A great many experiments have been performed at Frank- 
ford Arsenal using various binders. The first tests made 
were with linseed oil. Castor oil, paraftin, carnauba wax, 
glycerol palmitate, various stearates, oleates and palmitates 
were experimented with, also a great many of the metallic 
based organie esters. The most efficient, fortunately, proved 
to be a very readily obtainable substance, and this is now 
being used in all tracer mixtures manufactured at Frank 
ford Arsenal. 

The next substance which must be considered is a fuel 
or deterrent. The objeet of such a substance is, of course, 
to slow down the rate of burning and to steady it. It is not 
necessary to savy a great deal about this subjeet but it may 
be dismissed with a few words, namely, that the best sub 
stance of this type which we have found has been certain 
organic salts of the metallic bases corresponding to the 


oxidizing agents used. 


WITH these four substances, we have all the essential 

ingredients of a tracer mixture. However, such a mix 
ture can be improved very materially by the addition of a 
fifth substanee, known as a “brightening agent.” In seareh- 
ing for brightening agents, we took into consideration all 
of the commonly known phenomena of luminescence. One 
of the first principles in common ordinary use which we 


endeavored to apply to the problem of tracer mixtures was 





the common Welsbach or incandescent gas mantle. This 
mantle is made by saturating cloth in a solution of cerium 
and thorium nitrates in a proportion of 98.5 to 1.5, and 
then incinerating the cloth, thus transforming the nitrates 
into the oxides. Based on the above, cerium-thorium mix 
tures and, conversely, thorium-cerium mixtures were tried 
in tracers but it was found that they gave a very low 
efficiency. Also, they were rare substances and hard to vet, 

Another principle which Was more or less successfully 
applied was that of the Nernst lamp which consists essen 
tially of silicates, oxides and other refractory salts of 
vitrium and zirconium. Yttrium and zirconium mixtures 
were tried in tracers but with only mediocre success. 
Besides these substances, one of them coming trom Sweden 
and the other from Burma, did not satisfy the require 
ment that all ingredients used be from a domestic supply. 

The commonly known calcium or lime light principle was 
investigated but it was found that ealcium salts had charac 
teristics which rendered them exceedingly undesirable in 
tracer mixtures, notably an active tendency towards de- 
liquesence. 

A number of other blind leads were followed before the 
one which led to eventual suecess was first experimented 
with. By dint of patient experimentation, extensive read 
ing of reference works and considerable original research, 
a substance was at last found that not only materially 
brightened the flame and intensified the color but also gave 
about 334% per cent. additional length of trace. There 
were drawbacks found to its use. The first lot of ammuni 
tion loaded with it deteriorated in a vear to complete worth 
lessness, but the idea was too good to abandon and fresh 
experiments were initiated to remedy its undesirable charae- 
teristics. Success at last crowned the efforts of the research 
force and this ingredient is now used in all tracer mixtures 
manufactured at Frankford Arsenal. 

The ingredients of the sub-igniter are practically identical 
with those of the tracer mixture. Different oxidizing agents 
are used and different proportions of the various substances, 
but the character of each ingredient and the purpose of it 
remains the same. 

The materials composing the igniter are similar to the 
first two of the materials composing a tracer mixture. An 
igniter consists essentially of the correct proportions of 
magnesium and oxidizing agents to enable it to ignite very 
readily and at the same time give the maximum possible 
chance of relaying the flame on to either the mixture or 
sub-igniter. 

In production manufacture, tracer mixture is made up 
in lots of approximately eight hundred pounds at a time, 
enough to load 200,000 rounds of caliber .30 tracer bullets. 
lo avoid the danger that would inevitably ensue from 
handling such large quantities at one time, the actual manu 
facturing unit is about four pounds. After 200 of these 
four-pound units have been made up, thev are carefully 
blended together, and a representative sample taken and 
sent to the Inspection Department. After several pre 
liminary tests bullets are loaded from the sample and given 
1 firing test before anv of the lot is used for production 
loading. The igniters are made up in smaller lots, at 
igniter lot consisting of approximately two hundred pounds, 
enough to load 200,000 ealiber .30 tracer bullets 

(This is the second of a series of arti s on Tracer 
Ammunition by Captain Meek. The third and concluding 


article will b published in the July-Auaqust tissue.) 
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Part Il: Tracer Mixtures and Materials 
Capt. S. P. Meek,* Ord. Dept., U. S. A. 


A 


of ball ammunition with the exception of the bullet. 
at times it has been found necessary to use propellant 


components which are identical with those of a round 
While 


powers of different characteristics for tracer and ball ecar- 
tridges, this is not true at the present time, and there is 
no reason why a powder cannot be developed which would 
be equally suitable for both ball and tracer. The primer 
and eartridge case are, of course, identical for ball and 
tracer, except that the tracer case is blackened as a means 
of identification. 

When, however, we come to the bullet, we find a very 
radical difference. Instead of a lead slug covered with a 
gilding metal jacket, we find that the tracer bullet consists 
of either two or three metallic components, depending upon 
the design of the bullet. These components consist of the 
jacket, the lead point slug and the container, which in some 
designs of bullets is omitted. The container, or in ease the 
container is omitted, the bullet jacket is packed with a sub- 
stance known as “tracer mixture.” Tracer mixtures have 
various formulae depending upon the color, visibility, range 
is desired to 


other characteristics whieh it 


To this problem of tracer mixtures 


of trace and 
obtain from the bullet. 
Frankford Arsenal has devoted a great deal of time ani 


money, particularly during the last five years. 


‘THE characteristics of tracer mixtures which may be 

classed as essential are: (1) That the mixture be of such 
a character that it can be readily loaded into a container 
or jacket. (2) That it be of such a character that it 1s 
possible of ignition, either by the impinging on it of the 
hot gases resulting from the discharge of the cartridge or 
(3) That having once been lighted 
(4) That this flame be 


by some relay mixture. 
that it trace with a visible flame. 
continuous from the point at which the trace starts to the 
end of the designated range of trace. (5) That when fired 
from a gun having a given angle of elevation the center of 
impact of a group of tracer bullets and a group of ball 
That 


the tracer mixture be made entirely of materials of domestic 


cartridges be identical at some specified range. (6) 


manufacture from raw materials produced in this country. 
(The last requirement, it may be mentioned, is an essential 
of all military supplies due to the strategie necessity of 
insuring a continuity of supply in case of a maritime block- 
ade of this country.) 

The desirable characteristies of tracer mixture, although 
(1) That the ma- 
non- 


not essential, as were the foregoing, are: 
waterproof. (2) That the material be 
(3) That it be exceedingly easy of ignition. 
(5) That it give as high a 


terial be 
hygroscopic. 
(4) That it be non-explosive. 
visibility as possible. (6) That it give as long a trace as 
possible. (7) That the trajectory of a bullet loaded with 
this mixture conform closely to the trajectory of a bali 


(8) That 


eartridge throughout its entire range of trace. 
*Formerly in charge of Tracer Ammunition Development, 
Frankford Arsenal, Philadelphia, Pa. 


ROUND of tracer ammunition consists essentially of 


the materials from which it is manufaetured be cheap and 
abundant. 
desirable 


third under 


characteristies, I may state that this characteristic has never 


Referring to the requirement 
been obtained by Frankford Arsenal in a tracer mixture 
which is otherwise suitable. A mixture having all of the 
required, and many of the desirable characteristies, can be 
made, but the characteristies of maximum length of trace 
and ease of ignition are incongruous, and in fact, constitute 
one another. Any mixture which 


a direct antithesis of 


traces for a long time must burn slowly. Any mixture 


which burns slowly must be difficult of ignition. Con 
sequently, we have been foreed to entirely abandon the idea 
of ease of ignition in order to seeure other desirable 
characteristies. 

This being the case, it becomes necessary to place in the 
bullet some substance which is easy of ignition and which 
in turn will relay the flame on to the tracer mixture proper. 
Substances of this class are known as “igniters.” 

An igniter has as essential echaracteristies the following 
(1) It must be easy of ignition. (2) It must be reason 
ably sure to relay its flame to the tracer mixture. (3) I¢ 
must be made of domestic materials. 

Non 


(2) Cheapness and abundance of materials. 


The desirable characteristics of igniters are: (1) 
hygroseopicity. 
(3) Ease of manufacture. 

Unfortunately, however, so far have we gone in the direc 
tion of length of trace with the tracer mixtures that we have 
not been able to manufacture an igniter which will have 
both of the first two essential characteristics quoted. While 
we ean make an igniter that will be reasonably sure to 
ignite from the powder gases resulting from the discharge 
of the cartridge, such an igniter will not universally relay 
its flame to the tracer mixture as it is too quick burning. 
On the other hand, we can manufacture an igniter whieh 
once it has ignited is reasonably sure to relay the flame. 
An igniter of this type, which is much slower than the first 
igniter mentioned, is, however, rather diffieult of ignition. 
To overcome this, we have had to resort, in eertain ea: 
tridges, to what is known as the “sub-igniter system” ot 
ignition. 

A sub-igniter is a substance the characteristies of which 
are midway between those of an igniter and a tracer mix 
ture. It is a substance which will not be ignited by the hot 
gases on discharge but which is sufficiently easy to ignite 
that it will be almost invariably ignited by the flame of a 
hot quick igniter. On the other hand, its rate of burning 1s 
so slow that once it has been ignited, it is fairly sure to 


relay its flame on to the tracing mixture proper. 


REVERTING now to tracing mixtures, there are certain 

substances which must enter into their composition. 
The first two are an active oxidizing agent and a substance 
which ean be readily oxidized and which burns with a 
An example of such a tracer 


luminous and visible flame. 
mixture is the mixture used in the Model 1917 ealiber .30 
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tracer cartridge, which mixture consisted of barium 


peroxide, a very active oxidizing agent, and powdered 


magnesium, a substance which burns readily with a 
visible flame. 

Barium peroxide is only one of many oxidizing agents 
which have been experimented with and which can be used 
in tracer mixtures. Among others, | might quote—barium 
nitrate, sodium nitrate, potassium nitrate, and (if the ex- 
plosive element be disregarded) barium chlorate, potassium 
chlorate, potassium perchlorate, potassium dichromate, 
potassium permanganate and a large number of other active 
oxidizing agents. A number of these named as well as other 
exidizing agents have been used and are now used in the 
manufacture of the various types of tracer ammunition 
made at Frankford Arsenal. 

When we come to the material to be burned, magnesium 
occupies a unique place among chemical elements. It alone, 
among the chemical elements, converts a disproportionate 
amount of its energy of combustion into visible light rays 
as compared with the common characteristic of converting 
most of the energy of combustion into heat or infra red 
rays. Other substances have as a matter of course been 
experimented with. Among them [ might mention aluminum, 
None of them, 


however, compare with magnesium for efficiency. 


iron, zine and certain organie substances. 


Having adopted an oxidizing agent and magnesium as two 
of the essential ingredients, the third required is some sort 
of a binder. If the oxidizing agent and reducing agent be 
packed in the bullet without a binder as was done in the 
Model 1917 tracer, there is a strong tendency to diseon- 
tinuity of the column of material. There is also a tendeney 
io shattering under the impact of discharge with resultant 
tnalfunetioning. If, however, the substances are coated with 
some binder which under the loading pressure used will 
weld into a homogeneous mass of considerable tenacity and 
strength, both of the undersirable characteristics mentioned 
above, namely, discontinuity of column and tendency to 
shattering, are obviated. 

A great many experiments have been performed at Frank 
The first 


Castor oil, paraffin, carnauba wax, 


ford Arsenal using various binders. tests made 
were with linseed oil. 
glycerol palmitate, various stearates, oleates and palmitates 
were experimented with, also a great many of the metallic 
based organic esters. The most efficient, fortunately, proved 
a very readily obtainable substance, and this is now 


Frank 


to be 
being used in all tracer mixtures manufactured at 
ford Arsenal. 

fuel 


The objeet of such a substance is, of course, 


The next substance which must be considered is a 
or deterrent. 
to slow down the rate of burning and to steady it. It is not 
necessary to say a great deal about this subjeet but it may 
be dismissed with a few words, namely, that the best sub- 
stance of this type which we have found has been certain 
salts of 


organic the metallic bases corresponding to the 


oxidizing agents used. 


WITH these four substances, we have all the essential 

ingredients of a tracer mixture. However, such a mix- 
ture can be improved very materially by the addition of a 
fifth substance, known as a “brightening agent.” In seareh- 
ing for brightening agents, we took into consideration all 
of the commonly known phenomena of lumineseence. One 
of the first prineiples in common ordinary use which we 


endeavored to apply to the problem of tracer mixtures was 


Welsbach or This 
mantle is made by saturating cloth in a solution of cerium 


the common incandescent gas mantle. 
and thorium nitrates in a proportion of 98.5 to 1.5, and 
then incinerating the cloth, thus transforming the nitrates 
into the oxides. Based on the above, cerium-thorium mix- 
tures and, conversely, thorium-cerium mixtures were tried 
in tracers but it was found that they gave a very low 
efficiency. Also, they were rare substances and hard to get. 

Another principle which was more or less successfully 
applied was that of the Nernst lamp which consists essen- 
tially of 


silicates, oxides and other refractory salts of 


Yttrium and zirconium mixtures 
but 


Besides these substances, one of them coming from Sweden 


vitrium and zirconium. 


were tried in tracers with only mediocre success, 
and the other from Burma, did not satisfy the require- 
ment that all ingredients used be from a domestic supply. 

The commonly known calcium or lime light principle was 
investigated but it was found that ecaleium salts had charae- 
teristies which rendered them exceedingly undesirable in 
tracer mixtures, notably an active tendency towards de- 
liquesence. 

A number of other blind leads were followed before the 
one which led to eventual success was first experimented 
with. By dint of patient experimentation, extensive read- 
ing of reference works and considerable original research, 
a substance was at last found that not only materially 
brightened the flame and intensified the color but also gave 
cent. additional length of trace. There 


about 33% per 


were drawbacks found to its use. The first lot of ammuni- 
tion loaded with it deteriorated in a year to complete worth- 
lessness, but the idea was too good to abandon and fresh 
experiments were initiated to remedy its undesirable charae- 
teristics. Success at last crowned the efforts of the research 
foree and this ingredient is now used in all tracer mixtures 


Frankford 


The ingredients of the sub-igniter are practically identical 


manufactured at Arsenal. 


with those of the tracer mixture. Different oxidizing agents 
are used and different proportions of the various substances, 
but the character of each ingredient and the purpose of it 
remains the same. 

The materials composing the igniter are similar to the 
An 


the eorreet proportions of 


first two of the materials composing a tracer mixture. 
igniter consists essentially of 
magnesium and oxidizing agents to enable it to ignite very 
readily and at the same time give the maximum possible 
chance of relaying the flame on to either the mixture or 
sub-igniter. 

In production manufacture, tracer mixture is made up 
in lots of approximately eight hundred pounds at a time, 
enough to load 200,000 rounds of ealiber .30 tracer bullets. 
To avoid the danger that would inevitably ensue from 
handling such large quantities at one time, the actual manu 
After 200 ot 


four-pound units have been made up, they are carefully 


facturing unit is about four pounds. these 
blended together, and a representative sample taken and 
After 


liminary tests bullets are loaded from the sample and given 


sent to the Inspection Department. several pre 
a firing test before any of the lot is used for production 
The 


igniter lot consisting of approximately two hundred pounds, 


loading. igniters are made up in smaller lots, an 


enough to load 200,000 ealiber .30 tracer bullets. 
the 
Ammunition by Captain Meek. 


(This is second of a series of articles on Tracer 


The third and concluding 
article will be published in the July-August issue.) 
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‘‘A Munitions Manufacturers’ Lobby’’ 
T HE great majority of Daughters of the American Revolu 

tion in their recent annual congress at Washington gave 
additional evidences of the national importance of their 
organization and its function in advancing sound, construe- 
tive thought on the preparedness policy of the nation. 
Through the National Defense Committee of the D. A. R. 
the so-ealled Big Navy Program was given a very welcome 
boost, although the program itself was later seuttled and 
sunk under severe opposition from other sources. 

This by way of exordium to a very amusing incident 
during the discussion of the matter before the D. A. R. 
Congress. During the debate on the action of its National 
Defense Committee one of the opposition forees of the 
D. A. R. 
“« munitions manufacturers’ lobby was using the patriotic 
(sie. D. A. R.) organization to further its interests.” 


intimated, according to The New York Times, that 


Tke news that there is such a thing as a “munitions 
We wish the lady 
We 


wish that this bugaboo had been given substance and form 


manufacturers’ lobby” is great stuff! 
who referred to it had described it more at length. 
so that one might be able to identify it. The ridiculousness 
of the intimation is not quite congruous with what we 
have always understood a Daughter of the American Revolu- 
tion to typify. Coming from anyone who should be in a 
position to know the facts the charge is grotesque. 

The term lobby is fast becoming a favorite epithet for 
anyone or any group voicing its opinion on pending state 
and national legislation. That insidious means are and have 
been used to effeet certain legislation is not to be denied, but 
that there is a “munitions manufacturers’ lobby” is _piffle 
for no other good reason than that in all this wide land 
there is searcely such a thing as a commercial munitions 
manufacturer. Other than a few makers of sporting guns 


and ammunition and small arms, America has no com- 


mercial munitions industry and under the existing state of 
things never will have in peace times. The good lady who 
made the charge is obviously under the impression that 
there are a thousand and one manufacturing plants in 
America erying for contracts for 16-inch guns, whereas 
the fact is that there is not one single American manu- 
facturer—other than the itself 
take such an order unless a plant be built or remodeled, 


Government prepared to 
equipment installed, and personnel trained to do the job. 
Apparently some folks believe that to purchase a battery 
of antiaireraft guns for the living room mantel all one need 
do is turn to the classified section of the telephone directory 
and there, amid the psychiatrists and beauty parlors, under 
“munitions manufacturers” locate a dozen or more willing 
takers. We suggest that they try it. 

No, good lady, if our line of reasoning is correct there 


must first be “munitions manufacturers” before there can 


, 


he a “lobby” of them. “Potential munitions manufacturers” 


is probably what you mean, but still you are in water far 
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beyond your depth when you intimate that they maintain 
a lobby. For potential “munitions manufacturers” takes in 
everybody from the chap who in peace times makes milady’s 
nail polish to the gigantic automobile factory that grinds 
‘em out one a minute. It may even include your own good 
self for who knows but that if there is another war you 
may be among the first to offer your services; and if you 
only sew socks for soldiers you are a member of the great 
unholy—“munitions manufacturers.” For munitions, you 
know, on no less an authority than Noah Webster himself 
is that all-embracing term for “whatever materials are used 
in war.” 

The Army Ordnance Association has been trying—and, 
to keep 


alive a knowledge of what munitions are so that it will take 


we are proud to say, with some degree of success 


less time, and thereby cause less loss of lives, to create a 
munitions industry in America whenever the eall to the 
colors again comes. In this work the Association is merely 
cooperating with the Government in trying to earry out the 
terms of the National Defense Act. Should war ever come 

and none more ardently than the individuals who comprise 


the A. O. A. the 


members of this peace to war 


conscientiously hopes that it will not 


Association will turn from 
just as they did ten years ago and they'll do it, we hope, 
with twice the speed and the job will be suecessful—far 
more successful than in 1918. 


And so if there is such a thing as that munitions manu 


facturers’ lobby we believe we would know about it. The 
funny thing is there isn’t and so a straw man is blamed 
because the naval authorities felt it ineumbent to build 


more ships. 
Adequate national defense measures often have a great 
Maybe the 


Navy program of 1928 as originally announced was far too 


deal to be said on both sides of the question. 


But if we are going to 
let’s 


Smoke sereens 


pretentious. Maybe it was not. 


argue such things—and discussion is always helpful 
not get reckless with our statements of facet. 
are intended for use against an enemy and not among 


ourselves. 


The New Picatinny 
WITH an appropriation of slightly more than two and a 
the work of the 


Picatinny Arsenal, near Dover, N. J., is now under way. 


quarter million dollars, rebuilding 
The arsenal was laid low in July, 1926, when its neighbor, 
the Denmark Naval 


stroyed. Funds for the rebuilding of the Army establish- 


Lake Ammunition Depot, was de 
ment were provided by the Congress several months ago. 

During the time which has elapsed since Pieatinny was 
demolished thorough studies have been made as a result of 
which the rebuilding of the establishment will proceed along 
lines. 


advanced New buildings will be erected at points 


more advantageous than the old, more modern equipment 
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will be installed, and hazardous areas will be more efficiently 


grouped and guarded. 


possible improvement both in kind and location will be 


incorporated in the new. 


With all the loss occasioned by the Lake Denmark dis- 


aster, certainly insofar as Picatinny itself and its function 
are concerned, the catastrophe was something of the nature 
of a blessing in disguise. Having weathered the storm in 
some fashion, Picatinny now embarks on a voyage of added 
vsefulness and importance to the Army and the nation. 
For Picatinny is not just another Army post, nor is it 
simply another explosives plant getting back on its feet 
It is both these and more because it is the 
In bat- 


tle men without guns are so much eannon fodder and guns 


after a blow. 


very essence of our entire national defense scheme. 


without ammunition are as useful as scented soap in the 
Sahara. The design and development of artillery ammuni- 
tion for the Army is the responsibility of Picatinny. Hence 
the imperative necessity that Picatinny have at its disposal 
the most efficient facilities possible. 

Throughout its history as an experimental and manu- 
facturing establishment this arsenal has been characterized 
by the eminence of its staff—military and civilian. Today 
it has a staff of scientists and technicians of the highest 
ability. With this complement of mental resources given 
adequate facilities and modern means for the performance 
of their important work there is every reason to believe 
that army artillery ammunition—which in the not distant 
past was regarded as a stepchild even by black legs who 
should have known better—will continue to keep step with 
other munitions developments. The new Picatinny will re- 
flect even greater credit on the efficiency of personnel and 
plant, and will enhance the value of this establishment to 
the chemical and explosives industry, to the Army and to 
the 


nation as a whole. 





The Universal Draft Again 
Hon. J. MAYHEW WAINWRIGHT, member of Con- 
gress from New York and former Assistant Seeretary 
of War, has introduced in Congress a bill to ereate a com- 
mission to draft a bill providing for the mobilization of 
all the 


labor, industry, agriculture, capital and potential military 


resources of the nation in time of war, including 


forces. The commission would be bi-partisan and would 


include in addition to four members each of House and 
the War, Navy, 


meree and Labor and “four other persons not holding any 


Senate Secretaries of Agriculture, Com- 
official or governmental position with the Federal Govern- 
ment and selected with a view to represent in a general 
way the views of labor, industry, capital, agriculture and 
the professions respectively.” Thus is attempted a solution 
ot one of the knotty problems of munitionment in war. 

It would seem that such a commission, assuming that it 
is to be strietly a fact-finding body, might arrive at some 
worth while conelusions. Certainly the reeurring demand 
that the profit be taken out of war goes too deeply to the 
Very root of our national existence to be pushed aside with- 
the 


ramified phases of the question, submit them to the eold 


out “open eovenants openly arrived — To air all 
light of aetual experience and arrive at sound conclusions is 
a worthy procedure in every field of activity, the most equit- 
able method of defending the nation not excepted, 

But the commission, if it ever comes into existence, will 


have to be sane and practical. Open-mindedness will have 


So that in replacing the old every 


to be its cardinal attribute. Preconceived opinions thar the 
doughboy comes off the field of battle with next to nothing, 
oftentimes not even his entire self, and that the “war lord” 
in his ease at home profiteers at the expense of his more 
patriotic brother, should find no place in these delibera 
tions. Underlying the entire structure are basic economic 
considerations which the best-intentioned commission under 


Indeed World 


War, are so deep-rooted that it may be better to have no 


the sun cannot disregard. these, as in the 
metes and bounds laid out in advance of an emergency, but 
rather depend on the conscience and ability not only of 
those whose office it is to prosecute war but those, civilian 
and soldier as well, whose duty it is to execute it. 

Money is not the only medium by which the price of 


victory 1s measured. Those who remain at home to make 
the sinews of war have their victories and defeats no less 
than those who man the guns, and the defeats and losses 
at home are in many ¢ases as severe as those of actual con- 
flict. 
war are sick of it, there are proportionately as many stay- 


If there are millions of doughboys who because of 


at-homes who have not vet gotten on their feet and many 
more have long since perished. So the problem has many 
aspects which this proposed commission would be in a 
position to analyze. 

Whether it could possibly formulate regulations to pre 
vent some profiteering would be just as difficult as to pre- 
vent some deserters. The real American, if his role is to 
stay at his plant and supply munitions, will do his best to 
fulfill that responsibility fairly to his country and to him- 
self; and the real American whose role is to go forth to 
battle will do his best to fulfill that responsibility. Being 
what we are, we cannot but feel that whenever necessity 
again demands the rank and file will do their best—con- 
scientiously, speedily and willingly, law or no law—and 
experience has shown that where real team work is wanted 
such things as esprit, public opinion and innate fair play 


have got extreme coercive measures beat thumbs down. 


Educational Orders 

‘T HE United States Chamber of Commerce, among other 

noteworthy accomplishments at its recent annual meet- 
ing in Washington, adopted the following resolution : 

Modern 

machines in numbers heretofore undreamed of. 


war is a war of machines and requires these 
The capa- 
city of government arsenals for the manufacture of these 
machines is small compared with the volume required in 
time of war. In order that industrial enterprise may in 
times of peace become familiar with munitions manufacture 
prepared to do its part in war production it is 
that the National Act 


amended as to permit the Secretary of War to place with 


and be 


essential Defense should be so 


industries orders of an educational character for equip 


ment, munitions, and accessories. In this manner only can 


commercial concerns obtain familiarity with war require 
ments and have their place in industrial war plans of the 
War Department.” 

Industrial America continues to give whole-hearted sup 
The action of the Chamber 
Hanford MaeNider, 


assistant Seeretary of War, so aptly phrased, “The increas 


port to this pressing problem. 
is another indication of what former 
ing interest all over the nation in industrial preparedness 
is a frank declaration to the world that we not only want 


peace but that we intend to have it.” 

































































Col. Chas. Elliot Warren, Treasurer, A. O. A., Completes 
Long Military Service 


fF ORTY-FIVE years of unbroken military activity ended 

with the retirement, April 8, 1928, of Col. Chas. Elliot 
the 
since its organization in 1919, banker, clubman, and dis- 


Warren, Treasurer of Army Ordnance Association 
tinguished soldier, who relinquished command of the 514th 
Antiaireraft Artillery, U. 


ferred to the Auxiliary Reserve. 


S. Army Reserve, and was trans- 





Col, Chas. Elliot Warren 


The holder of many military decorations, Colonel War- 
ren, who was born in New York City April 9, 1864, a 
lineal Richard Warren of the Mayflower, 
at 19 the Old Seventh New 
York City as a private, but rose rapidly through the en- 


descendant of 
vears entered Regiment of 
listed and commissioned grades to become a colonel and 
one of New York’s most widely known military figures. 
He is the present Colonel-Commandant of the picturesque 
Veteran Corps of Artillery, the oldest independent mili- 
tary organization in New York State. For exploits in the 
Spanish-American War he was awarded the War Cross 
His National Guard 
service also included ‘duty with the Twelfth New York In- 


of Honor from the Seventh Regiment. 


fantry and he later served on Brigade and Division staffs 
of the Guard. 

During the World War he won his coloneley from the 
rank of major, rendering important services in the office 
of the Secretary of War and in the Ordnance Department. 
It was for this that he was awarded the Distinguished Ser- 
Medal. Before the War Warren had com- 


vice Colonel 


pleted the first Plattsburg Business Men’s Camp in 1915 
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with high honors and the following year had won a ma- 
jor’s commission at the second encampment. 

Colonel Warren, who is chairman of the Advisory Board 
of the American Exchange Irving Trust Company and a 
director of numerous large corporations, holds the New 
York National Guard medal for long and faithful service. 
His awards also inelude the Legion of Honor (France), 
the Medaille de la Reconnaissance (Franee), the Conspieu- 
New York State and others. 

He is a member of the Society of the Cincinnati, So- 
ciety of Mayflower Descendants, New York Historieal So- 
ciety, Sons of the Revolution, Society of Colonial Wars, 


Military Society, War of 1812, and the Huguenot Society. 


ous Service Cross of 


On the occasion of his transfer to the Auxiliary Reserve, 
Colonel Warren was the recipient of many congratula- 
mar. Gen. ©. C. 


wrote: 


tions on his lengthy military career. 
Williams, Chief of Ordnanee, U.S. A., 
“These many vears of active interest in military affairs 
hespeak a patriotic zeal which is an inspiration to all of 
Your excellent 
the World War 


then as an officer and 


us who know your fine spirit of service. 
service as an Ordnance Officer during 


and vour untiring interest since 
director of the Army Ordnance Association, together with 
vour many other patriotic activities, make vours a record 


of which all of us are proud 


Colonel Westervelt Retires 


[LIEUT. COL. WILLIAM TI. WESTERVELT, 
Dept., U. S. A, the brilliant 


known officers of the Ordnance Department, and now on 


Ord. 


one of most and well 
duty at Governors Island, has been ordered to his home 
to await retirement at his own request and after thirty- 
two vears’ service. 

Colonel Westervelt is known to Ordnance experts and 
military men generally as the president of the board which 
hears his name and the deliberations of which have been 
the guiding influence of the post-war development, con 
struction and equipment of the artillery matériel of the 
United States Army. 


mechanization in 


The present study and experimen 


tation in warfare is due in great part 
to the conelusions drawn by this board, particularly in the 
development of mobile artillery. 

It was within a month after the Armistice of November 
11, 1918, that Colonel Wester 
velt—then a Brigadier General, National Army—together 


with a number of other prominent officers, to convene at 


General Pershing ordered 


Chaumont to make a study of the armament of the various 
nations involved in the World War, with the view to de 
veloping the proper armament, calibers, and type of ma- 
tériel, kinds and proportion of ammunition, and methods 
of transport of the artillery to be assigned to a field army. 
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The board first met on January 12, 1919, and for many 
months devoted itself to the study. During this time, Ord- 
nance manufacturing plants in France, Italy, aud Great 
sritain were visited, a close study made of German ma- 
tériel and methods, and all the prominent officers of ar- 
tilery of our own army were brought before it to give 
their recommendations and experiences. 
the Westervelt 
brought about the reorganization of our own artillery into 


The results of the findings of Board 
its present division of types and calibers of light, medium 
and heavy matériel, and an intense experimentation and 
study into improved matériel, types of which have been 
constructed by the Ordnance Department for test pur- 
poses, and many of them adopted. 

Westervelt, a and a 
of the United States Military Academy, class of 1900, was 
serving as a major of Field Artillery when America en- 
the World War. His that rank 


markd by important posts at Army Ordnance depots and 


Colonel native of Texas vraduate 


tered rise to had been 
he had served on the technical staffs of large arms manu- 
facturing plants. 

Landing in France, July 10, 1917, 
Ist Field Artillery Brigade, Ist Divi-ion, Colonel Wester- 
Chief 
of Material Section and, for a short time, the commanding 
Artillery, First Army, A. E. F. Ap- 
pointed brigadier-general April 12, 1918, he was detailed 
as Assistant Chief of Field Artillery, A. E. F. 

In that 
Distinguished 


as adjutant of the 


velt was promoted to Colonel August 5, beeoming 


officer of Army 


winning the 
se For 


service. As 


he served until the Armistice, 
Medal. The 


exceptionally meritorious and distinguished 


post 
service citation read: 
Assistant to the Chief of Artillery, through his initiative, 
the 


technique and tacties of Artillery in all its branches, and 


organizing ability, and comprehensive knowledge of 


particularly through his complete knowledge of Artillery 
matériel, he has rendered services of exceptional value to 
the Government.” 

His other decorations include Officer of the Legion of 
Michael and St. 
the 


Honor (France), Companion of St. 


George (Great Britain), and Commander of Crown 


(Italy). 
Medal, the Philippine Campaign Medal, and service rib- 
sorder 


Among his campaign awards are the Victory 


bons of the Spanish-American War and Mexican 
Campaign. 

He is a member of the University Club (New York), 
Racquet Club (Philadelphia), and St. Botolph Club (Bos- 
ton). After his return from Europe Colonel Westervelt 
reverted to his permanent grade of major July 31, 1919, 
1919, 


and transferred to the Ordnance Department July 1, 1920. 


was promoted to lieutenant-colonel September 28, 


Col. James W. Benet 


S. A., Retd., 


A =socla- 


COLONEL James W. Benét, Ord. Dept., U. 
the 
tion, well known for his preéminent service to the Ord- 


a charter member of Army Ordnance 
nance Department for many years, died at his home in 
Westtown, Pa., March 30, 1928. 

Richmond, Ky., July 16, 


S. Military Academy 


Benét born at 


Colonel 
1857. 


from the District of Columbia and was graduated in 1880. 


was 


He was appointed to the U. 





He served in the Ordnance Department until his retire- 


ment in 1921, 
During the Spanish American War he was stationed 
at the Bethlehem Steel Works as an ‘Inspector of Ord- 


nance and during the World War he was in command of 
1919 until his 
retirement he was in command of the Watervliet Arsenal, 
Watervliet, N. Y. 


the Augusta Arsenal, Augusta, Ga. From 


Members of Picatinny Arsenal Civilian Staff Honored 
for Bravery 


ON APRIL 3, 1928, honors were extended three civilian 

employees of the Picatinny Arsenal for bravery at the 
time of the Lake Denmark Ammunition Depot explosion, 
July 11, 1926. Those Messrs. E. Wil 
liams, assistant superintendent of production; I. Yamin 
and T. E. 


Orders 


commended were 
fire chiefs, who were cited in 
the Chief of 


A meeting of the principal em 


James, assistant 
No. 1, Office of 


1928. 


General Ordnance, 
dated Mareh 6, 
ployees of the Picatinny Arsenal was held on April 3rd 


when the order was read publicly. 





Honored for Bravery at Picatinny 


Left to right: E. Williams, T, E. James and I. Yamin. 

The citations, which are identical for the three heroes, 
are given In the order as follows: 

“The following named civilian employees are commended 
for heroie conduet, bevond the eall of duty, upon the oe- 
easion stated, namely: 

“EK. Williams, Assistant Superintendent of Production, 
Picatinny Arsenal, Dover, N. J. For heroism on July 
the Lake Denmark 
Naval Ammunition Depot, near Dover, N. J. Mr. Wil 
liams, one of a party of eight men, entered the burning 
area at 6:30 A. M. to search for First 


W. Bott, Jr., United States Army, who was known to 


11, 1926, during the explosions at 


Lieutenant George 


first 
the 


have been in the powder factory at the time of the 
explosions late the preceding afternoon. Throughout 
search they were in close proximity to burning magazines 
and exposed to frequent explosions of large-caliber shells 
While there still 
hilitv of more serious detonations, and at the risk of their 
Bott 


and small-arms ammunition. was possi 


lives, they located the body of Lieutenant and with 


creat difficulty sueceeded in removing it from the wreckage 


to a point outside of the danger zone.” 








ARMY ORDNANCE 





Voi. VIIT, No. 48 








Transfers of Regular Ordnance Officers 


‘[ HE following changes of station of regular officers have 
been announced in recent War Department orders: 
Col. T. L. Ames from Hdgqrs. 1st Corps Area, Boston, 
Mass., to Office, Assistant Seeretary of War, Washing- 

ton, D. C. 


Col. J. W. Joyes from Army Industrial College, Wash- 


ington, D. C., to Army War College, Washington, D. C. 


Lt. Col. L. B. Moody, from War Department, General 


Staff Corps, Washington, D. C., to Panama Canal De- 


partment, C. Z. 

Lt. Col. E. M. Shinkle from Hawaiian Department, Hono- 
lulu, T. H., to Office, Chief of Ordnance, Washington, 
D. C. 

Lt. Col. G. H. Stewart from August Arsenal, Augusta, 
Ga., to Hawaiian Department, Honolulu, T. H. 

Maj. H. S. Aurand and General Staff 
School, Fort Leavenworth, Kans., to Hdqrs. 5th Corps 
Area, Fort Hayes, Columbus, Ohio. 

Maj. C. H. Bandholtz from Massachusetts Institute of 
Technology, Cambridge, Mass., to Offiee, Chief of Ord- 
nance, Washington, D. C. 

Maj. R. N. Bodine Fort 
Hdqrs. Ist Corps Area, Boston, Mass. 

Maj. A. S. Buyers from Hdqrs. 5th Corps Area, Fort 
Hayes, Columbus, Ohio, to Aberdeen Proving Ground, 
Md. 

Maj. DeR. C. Cabell from Watertown Arsenal, Watertown, 
Mass., to Hdqrs. 7th Corps Area, Fort Omaha, Neb. 
Maj. R. W. Case from Hdgqrs. 7th Corps Area, Fort 
Omaha, Neb., to Army War College, Washington, D. C. 
Maj. O. J. Gatchell Command and General Staff 
School, Fort Leavenworth, Kans., to Office, Chief of 

Ordnanee, Washington, D. C. 

Maj. R. L. Gaugler from Hdgqrs. 3rd Corps Area, Wash- 
ington, D. C., to Hdqrs. 4th Corps Area, Fort MePher- 
son, Ga. 

Maj. A. G. Gillespie from Hdgqrs. 6th Corps Area, Chicago, 
Ill., to Army War College, Washington, D. C. 

Maj. J. B. Gillespie from Militia Bureau, Washington, 
D. C., to Baltimore Distriet Ordnance Office, Baltimore, 
Md. 

Maj. G. W. Graham from Army Industrial College, Wash- 


from Command 


from Sam Houston, Tex., to 


from 


ington, D. C., to Buffalo District Ordnance Office, 
Watervliet, N. Y. 
Maj. K. B. Harmon from Rock Island Arsenal, Rock 


Island, IIl., 
D. C. 

Maj. C. T. Harris, Jr., 
Washington, D. C., 
ernors Island, N. Y. 

Maj. J. S. Hateher from Frankford Arsenal, Philadelphia, 
Pa., to Hdqrs. 3rd Corps Area, Baltimore, Md. 

Maj. T. J. Hayes from Hdgqrs. 9th Corps Area, San Fran- 
cisco, Calif., to Hdqrs. 8th Corps Area, Fort Sam Hous- 


to Office, Chief of Ordnance, Washington, 


from Office, Chief of Ordnance, 
to Hdqrs. 2nd Corps Area, Gov- 


ton, Tex. 


Maj. E. S. Hughes from Army War College, Washingten, 
D. C., to War Department, General Staff Corps, Wash- 


ington, D. C. 
Maj. H. R. Kutz from Hdyrs. 3rd Corps Area, Baltimore, 
Md., to Inspeetor 
Island, N. Y. 


General’s Department, Governors 





Maj. G. F. 
vanna, IIl., to Benicia Arsenal, Benicia, Calif. 

Maj. J. Q. MaeDonald from Frankford Arsenal, Phila- 
delphia, Pa., to Rock Island Arsenal, Rock Island, II. 

Maj. R. L. 
Division, Fort Bliss, Texas, to General Staff Corps, Fort 


Lemon from Savanna Ordnance Depot, Sa- 


Maxwell from Ordnanee Officer, Ist Cavalry 


Bliss, Texas. 

Maj. R. R. Nix from Office, Assistant Seeretary of War, 
Washington, D. C., to Army War College, Washington. 

Maj. C. E. Partridge from Benicia Arsenal, Benicia, Calif., 
to Command and General Staff Sehool, Fort Leaven- 
worth, Kans. 

Maj. J. B. Rose from Army War College, Washington, 
D. C., to Watertown Arsenal, Watertown, Mass. 

Maj. C. 


Omaha, 


B. Thummel from Hdgrs. 7th Corps Area, Fort 

Neb., General Staff School, 
Fort Leavenworth, Kans. 

Maj. G. P. Wilhelm from Hdgqrs. 8th Corps Area, Fort 
Sam Houston, Texas, to Philippine Department, Ma- 
nila, P. I. 

Maj. J. H. Woodberry from Army Industrial College, 
Washington, D. C., to Staff 
School, Fort Leavenworth, Kans. 

Maj. W. C. Fort Bragg, N. 
6th Corps Area, Chieago, Tl. 

Capt. J. K. Christmas from Pittsburgh District Ordnance 
Office, Pittsburgh, Pa., to Office, Chief of Ordnanee, 
Washington, D. C. 

Capt. J. W. Coffey from U. S. Military Academy, West 
Point, N. Y., to Curtis Bay Ordnanee Depot, Curtis 
Bay, Md. 

Capt. R. C. Coupland from Wright Field, Dayton, Ohio, 
to Office, Chief of Ordnance, Washington, D. C. 

Capt. R. Z. Crane from Manila, P. I., to Ordnanee School, 
Watertown, Mass. 

Capt. J. M. Erwin from Office, Chief of Ordnanee, Wash- 


to Command and 


Command and General 


Young from 


C., to Hdgqrs. 


ington, D. C., to Cleveland Distriet Ordnanee Offiee, 
Cleveland, Ohio. 
Capt. E. L. Ford from Ordnance School, Watertown, 


Mass., to Office, Chief of Ordnanee, Washington, D. C. 

Capt. T. C. Gerber from Hdgqrs. 5th Corps Area, Fort 
Hayes, Ohio, to Manila, P. I. 

Capt. W. R. Gerhardt from Ordnance School, Watertown, 
Mass., to Frankford Arsenal, Philadelphia, Pa. 

Capt. J. A. B. Fort Sam Houston, Texas, 
to Office, Chief of Ordnance, Washington, D. C. 

Capt. F. I. Gilbert from Hdgqrs. Ist Corps Area, Boston, 
Mass., to Militia Bureau, Washington, D. C. 

Capt. R. E. Hardy from Buffalo District Ordnance Office, 
Watervliet, N. Y., to Hdqrs. 3rd Corps Area, Balti 
more, Md. 

Capt. G. R. Hartrick from Army Industrial College, Wash- 
ington, D. C., to Watervliet Arsenal, Watervliet, N. Y. 

Capt. C. F. Hofstetter from Langley Field, Va., to Wright 
Field, Dayton, Ohio. 

Capt. J. G. Holmes from Fort Monroe, Va., to Aberdeen 
Proving Ground, Md. 

Capt. T. W. Holmes from Springfield Armory, Spring 
field, Mass., to Panama Canal Department, C. Z. 

Capt. R. L. Hubbell from Ordnance School, 
Mass., to Raritan Arsenal, Metuchen, N. J. 

Capt. T. M. Jervey from Aberdeen Proving Ground, Md., 


to Kelly Field, Texas. 


Gibson from 


Watertown, 
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Capt. I. A. Luke from Picatinny Arsenal, Dover, N. J., 
to Office, Chief of Ordnance, Washington, D. C. 

Capt. D. G. Distriet Ord- 
nance Office, Springfield Armory, Mass., to Fort Leonard 
Wood, Md. 

Capt. C. 


MeGregor from Bridgeport 


H. Menger from Birmingham District Ordnance 


Office, Birmingham, Ala., to Aberdeen Proving Ground, 


Md. 

Capt. C. H. Morgan 
Philadelphia, Pa., 
Pa. 

Capt. E. A. Murphy from San Antonio Arsenal, San An- 
tonio, Texas, to Aberdeen Proving Ground, Md. 

Capt. J. W. Oreutt from Erie Ordnance Depot, LaCarne, 
Ohio, to Fort Bragg, N. C. 

Capt. N. W. Osborn from Army Industrial College, Wash- 
ington, D. C., 

Capt. F. F. 
ington, D. C., to U. 
ae Be 

Capt. H. W. Rehm from Brown University, Providence, 
RK. L., to Fort Monroe, Va. 

Capt. H. N. Rising from Ordnance School, Watertown, 
Mass., to Picatinny Arsenal, Dover, N. J. 

Capt. H. F. Safford from Office, Chief of Ordnanee, Wash- 
ington, D. C., to Frankford Arsenal, Philadelphia, Pa. 

Capt. W. R. Slaughter from Aberdeen Proving Ground, 
Md., to Langley Field, Va. 

Capt. 5S. R. Stribling from Kelly Field, Texas, to Office, 
Chief of Ordnance, Washington, D. C. 

Capt. W. F. VanderHyden from Office, Assistant Seere- 
tary of War, Washington, D. C., to Rock Island Ar- 
senal, Rock Island, TI. 

Capt. H. 8. Wilkins 
Office, Baltimore, 
Washington, D. C. 

Capt. V. Wilson from Office, Chief of Ordnanee, 
ington, D. C., to Fort Bliss, Texas. 

Capt. W. I. Wilson from U. S. Military Academy, West 
Point, N. Y., to Fort Sam Houston, Texas. 

Ist Lieut. G. H. Fort Monroe, Va., to 
Pieatinny Arsenal, Dover, N. J. 

Ist Lieut. W. E. Beeker from Office, Chief of Ordnance, 
Washington, D. C., to Hdgqrs. 9th Corps Area, San 
Franciseo, Calif. 

Ist Lieut. W. S. Broberge from Rock Island Arsenal, Roek 

Ill., to U. S. Military Academy, West Point, 


from University of Pennsylvania, 


to Frankford Arsenal, Philadelphia, 


to Hdqrs. lst Corps Area, Boston, Mass. 
Reed from Army Industrial College, Wash- 
S. Military Aeademy, West Point, 


Baltimore Ordnance 


Offiee, 


from 
Md., to 


Distriet 


Chief of Ordnanee, 


Wash- 


Bardsley from 


Island, 
a. 
Ist Lieut. H. J. 
Md., to Ordnanee School, Watertown, Mass. 


Conway from Aberdeen Proving Ground, 


Ist Lieut. D. N. Hauseman from Ordnance School, Water- 


town, Mass., to Birmingham District Ordnanee Office, 
Birmingham, Ala. 
Ist Lieut. R. J. Hogan from Ordnanee School, Water- 


town, Mass., to Erie Ordnanee Depot, LaCarne, Ohio. 
New York Distriet Ord- 
to San Antonio Arsenal, 


Ist Lieut. J. L. Holman from 
nanee Offiee, New York, N. Y., 
San Antonio, Texas. 

Ist Lieut. Myron Leedy from Fort Eustis, Va., to Ord- 
nance Sehool, Watertown, Mass. 

Ist Lieut. Niblo School, Water 
town, Mass., to Springfield Armory, Springfield, Mass. 


Urban from Ordnance 


Ist Lieut. U. J. L. 
Depot, Curtis Bay, Md., to Ordnanee School, Water- 


Peoples from Curtis Bay Ordnance 


town, Mass. 


Ist Lieut. C. W. Reed from Fort Leonard W ood, Md., 
to Ordnance School, Watertown, Mass. 
Ist Lieut. H. Shaler from Raritan Arsenal, Metuchen, 


N. J., to New York District Ordnance Office, New York, 
Ms Es 

Ist Lieut. C. E. Whitney from Cleveland District Ord- 
nance Office, Cleveland, Ohio, to Fort Leonard Wood, 
Md. 

2nd Lieut. F. C. Devenbeck from Aberdeen Proving 


Ground, Md., to Ordnance School, Watertown, Mass. 
2nd Lieut. E. H. Harrison from Ordnance School, Water- 
town, Mass., to Fort Eustis, Va. 
2nd Lieut. H. W. Miller from Picatinny Arsenal, Dover, 
N. J., to Ordnance School, Watertown, Mass. 
2nd Lieut. F. J. Fort Banks, 
Ordnanee School, Watertown, Mass. 
2nd Lieut. A. Willink from Ordnance School, Watertown, 
Mass., to Frankford Arsenal, Philadelphia, Pa. 


Stagliano from Mass., to 


Spring Training for Ordnance Reserve Officers 
AS OF May Ist, the following Ordnance Reserve Officers 
have been ordered to active duty for spring training: 
Cincinnati District Ordnance Office: May 20th to June 
2nd Lieut. John M. Wallace. 
May 20th to June 2nd. 


2nd. 


Benicia Arsenal: Capt. Ray- 
mond B. Silverman. 
District 


Capt. Paul Anderson. 


Baltimore Ordnance Office: May 6th to May 


19th. 
Aberdeen Proving Ground, Md.: 
Maj. Clark S. Robinson. 


Arsenal: 


June 3rd to June 16th. 


Picatinny May 20th to June 2nd. Majs. 
Stephen K. Plume and William R. Wright; Capts. Amos 
Tomasky ; 


William S&S. 


T. Pagter, Henry G. Roberts, and George T. 
Ist Lieut. Clifton R. Hovland; 2nd _ Lieuts. 
Gould, Amos W. Huyette, and John F. Ohlson. 
Watervliet May 20th to June 2nd. Maj. 
Smyser, Ist Lieut. John H. F. Madgett, and 


Arsenal: 
James L. 
2nd Lt. 


Watertown 


Vernon G. Engelman. 


May 20th to June 2nd. Majs. 


Arsenal: 


Hiram B. Guise, G. Elkins Knable, Weaver H. Rogers, 
and Fay B. Williams; Capt. Edmund B. Moore; Ist 
Lieuts. Arthur P. Bliss, John S. Carter, Levi C. Eddy, 


Gordon C. Fowler, and Charles L. Yost; 2nd Lieuts. For- 
rest F. 
Springfield Armory: 
Aaron L, 
Behr, Jr.; 
and Thomas L. 
Walter W. 
MeCann. 
Frankford Arsenal: 
Frederick E. Wright; Majs. Arthur E. 
King, and Ralph E. Parker; 
Vladimir V. de Svenshnikoff, Charles W. 
Edward E. Tanguy; Ist Lieuts. Herbert 5. 
ter Mueller, and Carlyle H. Strand; 
A. Arentz, Warren G. Coryell, Richard C. 
Frank H. Hebard. 
Washington, D. C.: 
A. Knox, and May 13th to 26th, Maj. Andrew F. 


Lange, and Lyman L. Tremaine. 

May 20th to June 2nd. Lt. Cols. 
Mercer, and Virgil A. Root; Maj. Gustave E. 
Capt. Reuben E. Goho; 1st Lieuts. Fred Hanss, 
Hapgood; 2nd Lieuts. Edward B. Allen, 
Cummings, David Kaufman, and Charles H. 
May 20th to June 2nd. Lt. Col. 
Bellis, Edward P. 
Capts. Perey C. Avery, 
Francis, and 
Kareh, Ches 
Lieuts. Erling 


Dehmel, 


2nd 


and 


May Ist to 14th, Lt. Col. Harry 
Carlin. 
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Two More Types of Guns Added to Armament of 
Cavalry 


LJPON recommendation of Major Herbert B. 
Crosby, Chief of Cavalry, two new weapons are to be 


General 


added at once to the armament of cavalry regiments. They 
are the 37-mm. guns fer employment against hostile arm- 
ored ears, light tanks and machine gun nests, and the anti- 
aireraft machine mounted on ¢ross-country ears. 
These two types of weapons are to augment the machine 


The antiair- 


guns 


guns of the regimental machine gun troop. 
craft section of the machine gun troop will be equipped 
with three cross-country cars upon each of which is 
mounted an antiaircraft machine gun, and the one pounder 
section will be provided with three 37-mm. guns packed 
on horses. As it is possible that all eavalry of the future 
will have mobile tanks, the inclusion of one-pounders to 
combat these tanks becomes imperative. 

The addition of these two weapons to the already greatly 
increased armament of cavalry, with its recently doubled 
artillery fire-power, is in keeping with the constant en- 
deavor being made by the Chief of Cavalry to utilize most 
advantageously all mechanical devices particularly suited 
Other weapons recently authorized 


tank 


to mounted combat. 


for the eavalry are: armored ear squadron, light 
company, and air service. 

The armored ear squadron is a distinet addition to the 
new war strength eavalry division. It consists of a squad- 
ron headquarters and three armored car troops, with a 
total strength of 36 armored ears. The personnel provided 
is eighteen officers and 260 enlisted men. The troop of 
12 armored ears is organized into three platoons of four 
armored ears, with a troop personnel of five officers and 
84 enlisted men. In peace-time but one troop will be au- 
thorized for the cavalry division. 
were used but little during the World War, it is evident 


Although armored ears 


that they may prove of great value for cavalry, particu- 
larly on reconnaissance, advance guard duty and sereening. 
It is thought that our armored ears should be highly mo- 
bile, of light or medium weight with comparatively light 
armament. The armor will be proof against small arms 
only, so the ears will depend principally upon mobility 
Undoubtedly armored ears will in- 


flesh 


for their protection. 


erease the radius of reconnaissance and save horse 


for eavalry under some circumstances. 


tank 
cavalry division, both in peace and war is also of impor- 
tance. It is believed the light tank now being developed 
by the Ordnance Department will be sufficiently fast and 


To be of 


company to the 


the light 


The recent addition of 


mobile for use with the cavalry. value for sueh 


use it should be capable of 25 to 30 miles an hour on 
roads and 12 to 15 miles an hour across country. 
Experience in the First Cavalry Division, Fort Bliss, 
Texas, has indicated that an observation squadron of air- 
planes should be an integral part of a cavalry division. 
Heretofore it has been planned to attach such a squadron 
whenever necessary. This has proved unsatisfactory and 
a division air service now has been incorporated into the 
cavalry division organization, both war and peace strength. 
The air corps unit consists of an observation squadron of 
The War 


Department is of the opinion that the battle value of eav 


thirteen airplanes and a photographie section. 


alry inereases with the breadth of vision bestowed by air- 


eraft. In future operations, the air service will save 


cavalry by making distant reconnaissanee and by early 
indication to the eavalry of the location of hostile enemy 
forees to be engaged. It will also furnish mounted troops 
valuable assistance in reconnaissance of routes. 


Basic Principles for Experimental Mechanized Force 
‘T HE War Department has instructed the Commanding 

General, Third Corps Area, that in planning the work 
of the Experimental Mechanized Foree, which will be as- 
sembled at Fort Wood (Camp Meade), Mary- 


land, about July Ist, the following basie principles will 


Leonard 


be followed: 
“The completely mechanized foree is a self-contained 
unit of great mobility, great striking .power, and limited 

holding power. 
“Tt should 


rather, because of its special characteristies, as a foree 


not be considered as a divisional unit but 


of special mission in the accomplishment of which and 
in exploitation of which troops of infantry or cavalry 
divisions will cooperate. 
“The role of 
fensive. 
“Tanks are the 


mechanized foree. 


the mechanized foree is essentially of 


attack elements of the 


principal 


“The tactics of the foree as a whole shall be predicated 
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upon supporting and assisting the attack of the tank 
elements, and upon quick consolidation and seeuring or 
exploiting the success gained in the tank attack. 

“Other arms are added as auxiliaries, to furnish the 
element of holding power which tanks lack, seeurity, 
maintenance of command, fire support, facility of move- 
ment, and supply. 

“Surprise, speed, and depth of penetration in the at- 


tack should characterize the operations of a mechanized 


unit. Its taeties should be devised to assure these. 
“All members of the foree should be imbued with a 
spirit of the utilization of the speed which modern 


equipment will afford. 

“The force should be regarded as a tactical as well as 
technical laboratory. While it will have to operate this 
year with considerable obsolescent automotive equipment, 
it is nevertheless expected that much information as to 
taeties and technique will be derived which will be of bene- 
fii to further development. 

“The capabilities and limitations of such a foree should 
be studied not only in the light of the bulk of obsolescent 
matériel as furnished this vear, but also in the light of 
a force equipped throughout with matériel of the more 
modern experimental types furnished. For this 
the four M1 
maximum,” 

A New Small Prism Binocular 
MILITARY men today clearly recognize as of vital im- 


portance that field instruments to be carried by the 


purpose 


tanks to be furnished should be used to the 


individual man should be not merely scientifically good, 


but also convenient in size and light in weight. Yet even 
convenient portability and exeellent quality is of lessened 
value if the instrument is such that it takes time to adjust 
and bring into action. 

This is perhaps especially true in the matter of binoen- 
lars which hitherto have always been large and made of 
metal. It is that a 
prism binoeular (Mirakel), the housing of which is made 


therefore of interest to record small 
of a material similar in appearance to bakelite, hard and 
durable, but very light in weight. In fact, this binoeular 
is designed so small that the 7X model weighs only 6 
ounees net, and is only 2% inches in height, thereby mak- 


ing it possible to carry the glass in the shirt pocket. In 


addition, the advantage—readiness for instant use—is 
also a characteristic of this binocular, as it is so designed 
that after an initial adjustment to the eves, all objects 
even as close as 25 feet will be in sharp and clear vision 
at all That is, 


once set for a man’s eyes, it is set for life for any rea- 


times without further refocusing. when 


sonable distance, and one ean raise it to his eves and 
instantly see the object he wishes to spot without going 
into any preliminary re-adjustments. 

This faet is value in 
work for First, 


pocket this binocular is always ready for instant use, and 


also of mounted reeonnaiseance 


three reasons: being carried in’ the 
in using it only one hand is required ; secondly, it is more 
comfortable to carry than a big three-pound glass dangling 
over the shoulder in a stiff leather ease; and thirdly, owing 
fo this avoidance of violent jarring there is no likelihood 
This last ad- 


binoeulars the 


of the prisms shaking out of adjustment. 


Vantage is not to be ignored, as in most 
prisms are not permanently fixed in position, as any ad- 


justment necessary for aligning the glass is accomplished 





WESTERN MARKSMAN L. R. 22’s 


WithLubaloy Bullets 


Now—WESTERN Marksman .22 Long 
Rifle cartridges with Non- Corrosive 
Priming and Lesmok powder are avail- 
able with bullets that are coated with 
Lubaloy by a new process. The greater 
accuracy, longer barrel life and non-foul- 
ing qualities which have made high 
power Lubaloy Sporting Cartridges so 
popular among riflemen are now avail- 
able to the small bore enthusiast. 


Western Marksman Lubaloy cartridges 
are rapidly gaining in popularity and 
have recently been used in winning a 
number of important matches. 


Brass Mill Division 


Highest quality Brass, Bronze, Phosphor Bronze, 
Nickel Silver: also special alloys for special pur- 
poses, supplied in rolls, sheets, strips, plates, circles. 





Stamped and drawn parts, fabricated from non-fer- 
rous alloys and supplied to other manufacturers. Our 
skilled technical men will gladly help solve your 
problems. 


WESTERN CARTRIDGE COMPANY 


East Alton, Ill, U. S. A. 


World Champion Ammunition 











J.&L. Diamond Bars for 


Concrete Reinforcement 
Bent : 


Straight — : Fabricated 


ADVANTAGES OF THE DIAMOND BAR 
1. Each bar has uniform cross section, without off- 
sets, carrying the stresses uniformly. 
2. The ribs are clean cut and accurate, balancing each 
other in two opposite spirals. 
3. The ribs run at angles of 45 degrees, giving maxi- 
mum areas to resist slippage. 
4. There are no sharp edges or corners, thereby as 
suring intimate and thorough contact with the concrete. 
identified, round sections for 


gothic square sect ions 


5. The sizes are easily 
the standard round equivalents, 
for the squares. 
billet steel, 


6. Diamond bars are rolled from new 


tested to the standard specifications. 
SERVICE ASSURED 


Prompt shipment from mills due to frequent rollings, 
or immediate delivery from warehouse stocks 


WAREHOUSES 
Memphis Pittsburgh 


(Cincinnati 


JONES & LAUGHLIN STEEL 
CORPORATION 

IRON and STEEL WORKS 

PITTSBURGH 


AMERICAN 
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“Broom! 











Old-timers who worked on the Panama Canal can 
well remember “The Broom,” the emblem that waved 
proudly from the boom of the shovel holding the 
output record. 

And they can remember, too, how this emblem of 
victory was carried—-from start to finish—by the 
Bucyrus machines on the big cut Bucyrus won that 
coveted marker with the highest records for daily, 
weekly and monthly output. 

And today, Bucyrus-Ertes are still proving true 
to their proud parentage-—are still “flying the broom” 
on the world’s major construction jobs. 

On big railroad projects such 
as the Canton-Bayard cut-off— 





where Bucyrus-Eriegs held the 

“Howdy, Colonel!” output records from start to 

- Feb! “* — finish. On the construction of 
emember the ime i ae Falles line 

you had that BUCY- the New Hocking Valley line 
RUS on her side at where more than 60 shovels 


worked, and again Bucyrus 
ErIEs were the yardage leaders 
from start to finish. On the 
iron ranges, in quarries and 
coal fields, and on contracting 
jobs of every size—BucyYRUs- 
Eries are “flying the broom.” 

Having more power to do 
harder work, and do it faster, 
3UCYRUS - ERIE machines are 
built with the rugged simplic- 


Dump Six?”’— 


So begins an arti- 
cle by Edgar Young 
on the life of the late 
General George W. 
Goethals, in the New 
York Herald Tribune. 

As thousands of 
men who toiled with 
“the Colonel” think of 
the wonderful work 
done in building the 
Canal, they also re- 


ecall—-as he did—the Sin . ee : : ‘ 
cctitakhia at. ity that enables them to stand 
RUS machines that up to the faster pace they set 


And as a result, are as widely 
noted for Reliability as for 
Output. 


Bucyrus-Er1e Company 
South Milwaukee, Wis.; Erie, Pa.; Evansville, Ind. 
South Milwaukee, Wis., and Erie, Pa. 
Branch Offices 
Buffalo 
Detroit 
Chicago 


saw the job through. 











Plants: 
General Sales Offices: 


St. Louis 
Dallas 


San Francisco 


Atlanta 
Birmingham 
Pittsburgh 


Boston 

New York 

Philadelphia 
Representatives throughout the U. S. A. and Canada 

Offices and agencies in all the principal countries througnout the world 





A Union of Strength 


“BUCYRUS” and “ERIE’’—each the most successful manufacturer 
in its particular field—consolidated Jan. 1, 1928. The unmatched re 
sources of BUCYRUS-ERIE assure the buyer of Unequalled Value, 
More Efficient Machines, Permanence of the Manufacturer, and a More 
Field Service. 


Complete 











by moving the prisms. In the binocular mentioned, how- 


999 ever, the prisms are rigidly imbedded in the composition, 


all adjustments being made externally on the eecentric 
eye tubes. 

For airplane use, where it is often necessary to use a 
glass while wearing heavy gloves, it is obviously impos- 
This little 


glass, whose weight of 6 ounees is negligible, ean be ear- 


sible to employ a big glass in a bulky ease. 


ried by a cord around the neek and slipped in any pocket, 


and used without 
aa danger of accident 
by one hand even 
when heavily 
eloved. Owing to 
the vibration of 
the plane it is 
often desirable to 
use the 5X rather 


than the 7X. The 


ij weight of this 
ex vlass is even less 





Mirakel Binocular —only 5 ounces 


and its size is also 


metal 
7-power 


size of 6x30 
little 


Showing relative 
prism binocular and the 


Mirakel binocular. propor tion- 


ately smaller. 

Of course the factor of convenience is only of interest 
if the instrument itself really compares favorably with the 
larger instruments. Tests recently completed by the Frank- 
ford Arsenal at the instance of the War Department (un- 
der date of June 23, 1927) compared this vest pocket 
binocular with a standard 6x30 glass, the comparison being 
extremely favorable to the small glasses, the following 
points being brought out: 
that the error against 


flatness of field (field curvature) is about the same in both 


The graphs in the report show 


glasses (slightly better correction in the ease of the Mira- 
kel) but the standard 6X 


amount of astigmatism. 


have a mueh greater 


lasses 


test showed that the 


As regards depth of foeus the 
Mirakel glasses vielded a field of 4° sharp and clear (with 
out refocusing the eve-piece) while in the case of the 6X 
classes, this amounted to less than 2°. Although the ob- 
Mirakel light 
that illumination is at 


tained for nearly all practical uses. 


jective lenses of the are very small, the 


transmission is so good sufficient 
Another remarkable 
feature is that this small glass eompares very favorably 
with the large glass in the all important matter of size 
of field of view. 

It will be seen from the above that as regards sharp 
ness of definition, adequate illumination, and width of 


field the little glasses are the equal of the large glasses. 


In view of the Mirakel affording additional advantages, 
small size, light weight and fixed foeus, it appears that 
this instrument is a real contribution to the equipment 
of the man in the field. 


A New Organization for Infantry Cannon 
A*® EXPERIMENTAL organization for the Howitze 
Company, 29th Infantry, Fort Benning, Georgia, pro 
viding for increased personnel, for the purpose of trans 
portation and operation of the recently improved 37-mm. 
gun and the newly developed 75-mm. mortar, was recently 


approved by the War Department. 
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This tentative organization has resulted from prelimi- 
nary experiment at the Infantry School, Fort Benning, 
Georgia, and will be effective for a period of one year. 
Both weapons have more power and materially different 
characteristics than the World War weapons which they 
will replace. 

The authorized personnel in the experimental howitzer 
company will be five officers and 197 enlisted men as 
compared with six officers and 107 enlisted men in the 
present company. The number of animals will be in- 
ereased from 23 to 39 and the number of vehicles from 
% to 21. These increases in personnel and transportation 
are largely due to the inerease in the number of weapons. 
The experimental organization provides for 6 mortars in 
place of three 35-inch trench mortars, which comprise the 
high angle fire armament of the present howitzer company. 
The number of 37-mm. guns remains unchanged. 

Present tables of organization provide for one howitzer 
company to each war strength Infantry regiment. This 
howitzer company is organized into three platoons, to per 
mit the assignment of one platoon to each battalion in 
combat. Beeause of the lack of personnel, the howitzer 
companies of the Regular Army regiments have been re 
duced to one platoon each and attached to the headquar- 
ter company. The Howitzer Company, 29th Infantry, is 
the only Regular Army howitzer company in the United 
States Army. 

A. E. S. C. Changes Procedure to Speed National 

Standardization 

E,XTENSIVE revision of its rules of procedure to speed 

industrial standardization work on a national basis is 
announced by the American Engineering Standards Com- 
mittee. The chief object in broadening the procedure has 
heen to make it so flexible that it may easily fit all of the 
varied conditions to be met in the wide range of indus- 
trial subjects covered by the Committee’s work. The re- 
vision is based upon the experience of the Standards Com- 
mittee during its nine vears of activity as a national stan- 
dardizing body. 

Three important changes are made in the procedure. 
Heretofore, each sectional committee—essentially a joint 
committee composed of representatives of the various 
groups interested in the particular work in hand—has 
acted under the administrative support and direction of 
one or more of the interested bodies, who are termed spon- 
sors. A sectional committee may now operate autonomous- 
lv, reporting directly to the A. E. S. C.; or it may aet 
under sponsors as before. The second change recognizes 
“proprietary” standards and makes possible the revision 
of such standards within a single organization on condi- 
tion that it be shown that a standard is acceptable to the 
eroups concerned. This method is particularly applicable 
to highly specialized fields in which the standard of an 
erganization has already achieved a position of recognized 
eminence. The third change provides for very simple 
cases, The approval of standards under such eases is 
based upon the action of a conference followed by writ 
ten acceptances of the interested groups. 

The revised procedure states that the different methods 
are founded on the prineiple that the basie test to be ap- 
plied in all eases is the fact of the assent, affirmatively 
expressed, of the groups having substantial interest in the 








Manufacturers of 


Electrical Outlet Boxes 
Radiator and Boiler Chaplets 
Automotive Mufflers 

Drill Chucks 


Emulsion and Colloid Machinery 


Our contract department is unusual- 
ly well equipped to handle special 
metal stampings and drawings not 


heavier than 12 gauge Birmingham. 











G. Elias & Bro. 


INCORPORATED) 
AIRCRAFT DEPARTMENT 


Buffalo, N. Y. 


Build all kinds of Military and Commercial 
planes to order 
Now offering the following types 
MAIL AND EXPRESS PLANE 
AIRMOBILE (3 PASSENGER) 
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LERHONE 
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BUFFALO WIRE WHEELS 


HE mechanical perfection of the 
Buffalo Wire Wheel is the result 
of many years exhaustive tests and 
experiments. It is a finely fin- 
ished product combining Strength 
and Durability with Beauty and 
Distinction and has been adapted 
by such leaders as Lincoln, Cadil- 
lac, Pierce-Arrow, Marmon, La- 
Salle, Buick and many others. 


WIRE3WHEEL CORPORATION 
OF AMERICA 


BurrFa.o, N. Y. 











DELAWARE STEEL AND 
ORDNANCE CO., Inc. 


SS 


General Offices 


1002-1004 Woolworth Building, 
New York City 
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OPERATIONS 


Curtis Bay Ordnance Reserve Depot 
Curtis Bay, Maryland 


Raritan Arsenal 
Metuchen, New Jersey 





standard. Sueh groups have an inherent right to repre- 

sentation on the body dealing with the subjeet matter of 

the standard, but it is not essential that this right be 
exercised. 

The steps in the development on revision of a standard 

by a sectional committee are: 

1. Standardization proposed by responsible body. 

2. General conference called by A. E. S. C. to consider 
proposal and to decide whether the work shall be 
done; if so, whether the sectional committee shall op- 
erate under a sponsor or autonomously. 

3. Recommendation of conference acted upon by A. E. 
me ©. 

4, A sectional committee is organized. 

5. The make-up and personnel of sectional committee ap- 
proved by the A. E. 8S. C. 

6. Standard drafted by seetional committee. 

7. The draft standard published or cireulated for eriti- 
cism. 

8. Proposed standard approved by sectional committee 
by letter ballot. 

%. Proposed standard approved by sponsor, if there be 
a sponsor, or formally endorsed by at least one eodp- 
erating body if the sectional committee is autonomous. 

10. Standard approved by A. E. 8. C. 

11. Standard published by sponsor, or by the A. E. S. C. 
if sectional committee is autonomous. 

The steps in approval of existing or proprietary stan- 

dards: 

1. An existing or a proprietary standard submitted to 
A. E. S. C. 


2. Investigation of facets regarding consensus through 


for approval by a responsible body. 


A. E. S. C. agencies; or the development of the ae- 
ceptability of the standard though a representational 
committee, 

4. Standard approved by A. E. S. C. 

#. Standard published. 

The steps in the development of a standard by general 
acceptance : 

l. Standardization proposed Dv a responsible body. 

2. Survey of field made, and draft standard produced 

by working committee. 

3. Draft standard considered by general conference. 

1, Proposed standard formally accepted by groups con 

cerned. 

5. Standard approved by A. E. S. C. 

6. Standard published. 

The governing authority of the American Engineering 
Standards Committee is at present vested in 63 men rep 
resenting 36 national organizations, industrial, technical 
and governmental. About 350 national organizations are 
cooperating officially in the work, with 2,100 individuals 
engaged on various committees. Up to the present time, 
111 national standards have been approved, and 164 ad- 
ditional projects representing almost all branches of in 


dustry are under way. 
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Patents 








Brief Descriptions of Inventions of Interest to 
Ordnance Engineers 


Compiled hy W. N. Roach, Chief, Patent Section, 
O fhice of the Chie} of Ordnance 


HE following are recently issued patents relating to 
ordnance matériel : 
Ammunition 


Maj. Harold M. Brayton, Spee. Res., Picatinny Arsenal, 
has been granted patent No. 1,662,952 for a locking device 
for fuzes. In this fuze the plunger is normally held un 
armed by means of centrifugal locks and is permitted to 
creep forward, during flight of the shell, a distance suffi- 
cient to overlie the centrifugal locks, so as to prevent them 
from returning to locking position. 

Patent No. 1,663,899 for the “projection ot bullets and 
other projectiles,” has been granted to Robert S. Blair. 
The main object of this invention is to cause the bullet or 
projectile so to gyrate as to counteract to some extent the 
force of gravity. 

Seigfreid Junghans, administrator of Oskar Junghans, 
deceased, has been granted patent No. 1,665,666 for a per- 
eussion fuze. The invention covers a fuze having a firing 
pin normally held within the easing and a plurality of ex- 
plosive elements spaced from each other and out of align- 
ment and a clockwork mechanism for releasing the firing 
pin to extruded position and moving the explosive elements 
into alignment. 

André Varaud has been granted patent No. 1,665,899, 
for a mechanical fuze for artillery projectiles. The patent 
covers a specific clockwork mechanism used for actuating 
the fuze. 

Artillery 


George M. Cann, of the Office of the Chief of Ord- 
nanee, has been granted patent No. 1,662,977, for a breech- 
opening mechanism designed to open automatically the 
breech of a gun having a sliding breech on counter-recoil. 

Samuel J. Van Den Bergh, assignor to the firm H. V. 
Nederlandsche Instrumenten Compagnie, has been granted 
patent No. 1,663,575, for an aatiaireraft ftire-control appa- 
ratus. In this instrument the telemeter and telescope are 
so coupled that lateral adjustment of one causes a similar 
lateral adjustment of the other, but the sighting telescope 
tuay be adjusted in elevation independently of the adjust- 
ment in elevation of the telemeter. 

Thomas A. Conlon, of the Office of the Chief of Ord 
nance, has been granted patent No. 1,663,796, for a gun 
mount. The main feature of this invention resides in the 
novel construction whereby the gun carriage may be sup- 
ported independently of the springs for firing and sup- 
ported on the springs in traveling position. 

Mr. Conlon has also been granted patent No. 1,665,656, 
for an azimuth seale with micrometer mechanism. The 


main purpose of the device is to provide a micrometer 











Universal 


In every field of Transportation and 
throughout all Industry Timken 
Bearings have found universal ac- 
ceptance. This follows the exclusive 
combination of Timken Tapered 
construction, Positively Aligned 
Rolls, and Timken Steel. In 
selecting equipment, look for Tim- 
ken Bearings as proof of mechani- 
cal excellence. 


The Timken Roller Bearing Company 


CANTON, OHIO 











RADE AR ano. Us PAT OFF. 


MANAGANESE-SILICON BRONZE 


VERDUR Bronze has a tensile strength 
E and elastic limit equal to low or medi- 
um carbon steel which it may replace to 
engineering advantage and with ultimate 
economy where requirements demand the 
strength of steel together with freedom from 
rust and high resistance to corroding gases, 
vapors and liquids. 


The American Brass Company manulac- 
tures Everdur in the form of plates, sheets, 
rods, wire, pipe, hot pressed parts, forging 
blanks and casting ingots. Fabricators are 
prepared to furnish Everdur castings, pipe 
fittings, bolts, nuts, rivets, woven wire, etc. 


THE AMERICAN Brass COMPANY 
General Offices: Waterbury, Connecticut 
Offices and Agencies in Principal Cities 


ANACONDA COPPER 
BRASS “4: BRONZE 
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KOEHRING 5-S 
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A light concrete mixer of sturdy construc- 
tion for sidewalks, foundations, floors, walls 
and other jobs where a one bag mixer is the 
desired size. Quickly and easily portable. 

Rubber tires or steel rimmed wheels. Power 
charging skip or low charging hopper and 
platform. Single cylinder gasoline engine and 
worm drive transmission. 


KOEHRING COMPANY 


Manufacturers of Pavers, Mixers—Gasoline 
Shovels, Cranes, Draglines 
MILWAUKEE, WISCONSIN 





























OPEN HEARTH STEEL 
Billets—Slabs—Sheet Bars 


MERCHANT BAR 
MILL PRODUCTS 


PIG IRON 
Foundry—Malleable—Basic 


Furnaces at Cleveland, and Josephine, Pa. 
LAKE SUPERIOR IRON ORES 
Mesabi — Gogebic — Menominee 
COKE And BY-PRODUCTS 
Sulphate of Ammonia, Benzol, Toluol. 
Solvent Naphtha 


axGjaw 


The CORRIGAN, McKINNEY STEEL Co. 


Cleveland, Ohio 











mechanism which will permit the operator readily and 
accurately to set the gun to single mils. 

Ralph L. Goetzenberger, formerly of Frankford Arsenal, 
has been granted patent No. 1,664,676, for a fuze setter. 
The invention contemplates the arrangement of the fuze 
setter to permit the fuze to be set after the projectile has 
heen placed in a loading tray. 

Maj. H. K. Rutherford, Ord. Dept., U. S. A., has been 
granted patent No. 1,664,948, for a data transmitter and 
receiver. The main purpose of the device is to permit one 
operating an instrument, such as a telescope, to indicate to 
the receiving operator, automatically and independently, 
the direction and degree of travel of the telescope. 

Small Arms 

Albert A. Cowan has been granted patent No. 1,659,625, 
for a rifle and bullet. The objeet of the invention is stated 
to be a reduction of friction and an increase in effective- 
ness. To this end the eartridge chamber and the shell of 
the cartridge are made rectangular in cross section. The 
bullet is rifled and is connected to the shell by a special 
connection. 

Patent No. 1,660,590 for a machine gun has been grant- 
ed to Augustus M. Baldwin. This is a gun having a plu- 
rality of bores or barrels, and the inventor provides a 
container for cartridges which is fed into the gun auto- 
matically during operation thereof. 

Patent No. 1,660,595 for a machine gun mount has been 
granted to Joseph F. Butler. This invention contemplates 
the provision of a mount for holding a number of ma- 
chine guns and having means for shifting the muzzle of 
the guns so as to seatter the bullets over a greater or 
lesser area. 

Louis R. Krenek has been granted patent No. 1,661,949, 
for an interchangeable rifle and shot gun barrel. 

Patent No. 1,664,788 for an automatic or self-loading 
small arm, has been granted to Ludwig Oberhammer. The 
main object of the invention is the provision of safety 
means for antomatie pistols. 

Dunean C. Hooker has been granted patent No. 1,665,961 


for a device for cleaning firearms. 


Reserve Officers Committee to Report on Reserve Policies 
‘T HE War Department has authorized the call to aetive 

duty of a committee of Reserve Officers to meet in 
Washington this summer to report on the operations of 
Reserve Corps policies. The committee will consist of 
nine Reserve Officers, one to be selected by the Command- 
ing General of each Corps Area, and will assemble in 
Washington July 9, reporting to Major General Charles 
I’. Summerall, Chief of Staff, for fifteen days’ active 
duty. 

Corps Area Commanders, who will make the selection 
of members of the committee, have been informed by the 
War Department that the purpose of convening this com- 
mittee is to keep the War Department informed of the 
views of Reserve Officers as to the administrative opera- 
tion of policies which govern the appointment, assignment 
and promotion of the Reserve Officers. 

No Regular Army Officers will be on the committee, it 
being the desire of the War Department to have the com- 
mittee make its study and analysis of Reserve policies and 
administration and prepare its report uninfluenced and 
unaffeeted by opinions of any Regular Army Officers. 
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Smokeless Powder in the United States Army 


(Through the courtesy of Columbia University Press, 
publishe roof “History of Ru plosive S Industry in America,” 
by A. P. Van Gelder and Hugo NSNchlatter, ARMY ORDNANCE 


is authorized to reprint Chapter V, Part 1V. Due to the 
le ngth of the chapter it has been published serially in this 


section, The first part appeared in the January-February, 


1928, issue.) 


BREFORE contracts for powder of this composition could 

he let, the Spanish War intervened, during which the 
army used only brown prismatic powder for its guns. The 
specifications of September 24, 1898, however, cover powder 
of this type, and under them the following contracts were 
eiven out: 

duPont, for 8-inech gun 25,000 Ibs., for 10-inch gun 25,000 
Ibs., for 12-ineh gun 100,000 Ibs. Laflin & Rand, for S-inch 
eun 20,000 Ibs., for 10-inch gun 25,000 Ibs., for 12-inch gun 
100,000 Ibs. Dittmar P. Co., for S-ineh gun 25,000. Ibs., 
for 10-inch gun 25,000 Ibs., 12-inch gun 50,000 Ibs. War 
Munitions Company, for 8-inch gun 25,000 Ibs., for 10-ineh 
gun 25,000 Ibs., for 12-inch gun 50,000 Ibs. Lewis Nixon, 
for 8-inch gun 7,500 Ibs., for 10-inch gun 15,000 Ibs., for 
12-inch gun 7,500 Ibs. 

In addition the California Powder Works had a contract 
for 140,000 Ibs. of this powder which they completed in 
1899 and then started on another of 300,000 Ibs. This 
powder was made with an acetone solvent, but it was hard 
and brittle, not flexible like cordite. The ballistic results 
were irregular, and when in 1899 a 10-inch gun was blown 
up by this powder at the Sandy Hook Proving Grounds 
with fatal results to the gun crew, its manufacture was 
discontinued. 

In the meantime, the Navy had developed its straight 
nitrocellulose powder and private manufacturers were mak 
ing it according to the Navy's specifications. After this 
accident Captain ©. B. Miteham and Lieutenant C. C. 
Williams (now Chief of Ordnance) were sent to Newport 
to investigate the merits of the Navy powder. They were 
favorably impressed with what they saw and with the plants 
of the private manufacturers and recommended the adop- 
tion of a similar powder by the Army. 

The Army specifications of December 7, 1899, differ from 
those of the Navy only in the nitrogen content, which was 
increased from 12.44 to 12.65 + .10 per cent. With in- 
creasing knowledge of the character of this powder, the 
specifications were made more stringent from year to year 
and definite requirements laid down for the methods of 
manufacture and for inspection by the Ordnance Depart 
ment. The Vieille test at 110° C. (later abandoned) was 
included in 1901, as was also the so-called “German” test 
at 135° C. In 1902 an explosion test was adopted. In 
1903 a physical compression test came into use and the 
so-called “Ordnanee Department Test” at 115° C. In 1906 
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Time and money 
saving models for 
printing, typewrit- 
ing,composing, ad- 
dressing and fold- 
ing. Sales and ser- 
vice offices in fifty 
cities. 


The 


American Multigraph Sales Co. 


CLEVELAND, OHIO 

























Almost every kind and size 
of business can use the 
Multigraph with profit. 49 
banks out of a published 
list of the 68 largest in the 
United States use the Multi- 
graph. That is the strongest 
endorsement of a business 
equipment that can be 


offered. 
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THOMAS A. EDISON 
INDUSTRIES | 


Invention — Experience — Service 


Manufacturers and Distributors of the 
Following Internationally Known 
Products 


EDISON Steel Alkaline Storage Battery 
EDISON Portland Cement 
EDISON Primary Battery 


Dictating Machine 
THE EDISONIC—Typifying 50 Years of 


Phonographic Achievement 


THOMAS A. EDISON 
INDUSTRIES 


Laboratory and Main Works: 


ORANGE 2: New Jersey. U. S. A. 
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A Complete Line of 


CRAWLER TRACTORS 


for Every Type of 
Industrial Work 
Cletraes offer greater power—positive traction over any 


footing—“One-Shot™ oiling—speed and short turning— 
Year “Round Utility. 


Write for Catalog and Specifications 


THE CLEVELAND TRACTOR CO., Cleveland, O. 
































A 


vast organization 
to serve you 


The little brass and bell foundry which R. T. 
Crane launched in Chicago 72 years ago has grown 
into a vast organization, with factory ground-area 
totaling 376 acres and employees numbering 
18,000. 


His resolution to win for his products a reputa- 
tion of unfailing dependability has justified itself 
in the perfect confidence in which Crane mate- 
rials are held in industry, in marine service, in 
the home, wherever valves, fittings, and plumbing 
supplies are used. 


The great Crane organization built on this foun- 
dation has unsurpassed manufacturing facilities, 
tried processes, an unquestioned reputation. It 
is always ready and prepared to serve. 


CRANE 


836 So. Michigan Ave., Chicago 
Branches in all principal cities 





























residual volatiles were prescribed with the adoption of the 
water-precipitation method of determining these volatiles. 
In 1909 the Navy’s surveillance test at 65.5° C. was adopted, 
and in 1910 the joint Army and Navy Board that had been 
appointed in 1906 issued its first set of joint specifications 
for the two branches of the service. After a short trial 
with rosaniline as a stabilizer, diphenylamine was adopted 
for this purpose in 1908 and has remained in use to the 
present time. Present day specifications lay down detailed 
directions for the methods to be used in manufacture and 
provide for rigid inspection from raw materials to finished 
powder. 

The efforts of the Ordnance Department to obtain a 
powder factory of its own, which had been renewed from 
time to time since the early part of the 19th century, were 
finally erowned with suecess in 1906 when Congress ap- 
propriated $165,000 for this purpose. This amount was 
sufficient for the construction of a plant of a capacity of 
1,000 pounds of powder a day, without counting the cost 
of the land which the army already owned near Wharton 
in Northern New Jersey. This had been bought in 1880 
and a powder depot was located on the tract. A forge had 
been in existence at this place as early as 1749, and work 
for the army had been done here during the Revolution. 
When the land was bought, the possibility of using it for a 
powder mill had been considered, and a report made in 1832 
suggested the draining of the pond on the property to 
make room for such a mill, but no further steps were 
then taken. 

Major B. W. Dunn was detailed to prepare plans for the 
smokeless powder factory and he started construction in 
February, 1907. In June he was ordered to duty with the 
American Railway Association in connection with the or- 
ganization of the Bureau of Explosives, and Major Odus C. 
Horney succeeded him as commanding officer. Actual manu 
facture at the rate of 1,000 pounds of cannon powder a day 
Was started in the following vear. Differing from other 
powder plants in this country, the Thompson displacement 
process of nitration was installed. In 1909 arrangements 
were made to add the production of 250 pounds of small 
arms powder and after 1910 the plant was gradually in 
creased to a capacity of 9,000 pounds a day. At the same 
time an experimental plant for the manufacture of military 
high explosives was erected. When Colonel Horney resigned 
from the service in 1915 to take charge of the smoke 
less powder work of the Aetna Explosives Company, Colonel 
John W. Joyves suceeeded him as commanding officer. 

Originally all testing of smokeless powder was done at 
Frankford Arsenal, at first under Captain Pittman and then 
under Lieutenant (later Colonel) Dunn (now Chief of the 
Bureau of Explosives, American Railway Association). 
The Chief chemist was W. J. Williams, F. [. C., F. R.S., 
an Englishman with previous powder experience, who did 
valuable work in developing and standardizing testing 
methods. His assistants were Dr. A. P. Sy (now Dean of 
Chemistry at the University of Buffalo), Charles Preston 
Beistle (now chief chemist of the Bureau of Explosives, 
American Railway Association) and Charles A. Lambert 
(now superintendent of the Hattiesburg plant of the 
Hereules Powder Company). In 1903 the testing of ean 
non powder was transferred to the proving ground af 
Sandy Hook. Colonel Dunn, Beistle and Lambert were 
moved to this place, and Dr. W. O. Willeox was engaged 


as an assistant. At the present time all chemical tests of 
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cannon powders are made at Picatinny Arsenal, all tests on 
small arms powder at Frankford Arsenal. 
is tested ballistically at the new proving ground at Aberdeen, 


Maryland, which was established in 1918. A range for the 


testing of small arms has also been established there re- 
cently. 
The entry of the United States into the World War 


brought with it greatly increased demands for smokeless 
powder, much beyond the capacity of the government or 
private plants then in existence. The program contemplated 
the erection of two government-owned plants with a eom- 
The duPont 


company was asked by the War Department to recommend 


bined capacity of 1,500,000 pounds a day. 
sites for these plants. It sent its engineers over a large 
part of the country east of the Mississippi River and finally 
found two suitable locations, one called Old Hickory, near 
Nashville, Tennessee, on the 
called Nitro, 


Kanawha River. 


Cumberland River, and one 


below Charleston, West Virginia, on the 

The contract for the construction and operation of the 
former was given to the duPont company, which promptly 
undertook the work through a subsidiary, the duPont En- 
Mareh, 


1918, and the first powder granulated in September, 1918. 


gineering Company. Construction was started in 
The plant was built and came into production in units of 
100,000 pounds capacity each, all under the direction of 
EK. F. Johnson, engineer and general manager; at the time 
of the armistice it was producing 500,000 pounds daily. 

The plant near Charleston was built under the direction 
of D.C 


Arthur Wass, formerly superintendent of 


. Jackling of the Ordnance Department. Colonel 
the Picatinny 
plant and later with the Aetna Explosives Company, was 
his assistant and chief technical advisor on the explosives 
work. The duPont company furnished plans for the plant, 
the designers, Graham, 


The work 


of construction was contracted to the Thompson-Starrett 


which were followed in part by 


Anderson, Probst & White, architects of Chicago. 


Company, and after this had progressed to some extent, it 
was decided to ask the Hereules Powder Company to under- 
take the operation of the plant. This company at once 
gathered an organization for the purpose, taking the key 
ten from its own plants and training others in its own 
laboratories and factories. The operating manager, Leavitt 
N. Bent, was transferred from the San Diego plant and 
his principal assistants, John S. Shaw and Charles Hoopes, 
were transferred from the Union plant and the Wilmington 
oftice respectively. At the time of the armistice the plant 
was 60 per cent. completed and was turning out about 
175,000 pounds ot smokeless powder a day. 

After the war both plants were dismantled and most of 
buildings, however, were re- 


the equipment sold. Many 


tained and used for the storage of surplus powder. Some 
of the units, such as acid and cotton purifieation plants, 
were sold complete and are still in operation for other 


purposes. The entire village of Old Hickory (near Nash 


ville) and a large part of the land were purehased in 
1924 by the duPont Fibersilk Company for the manu 
facture of artificial silk. (The end) 


The Military Medal ($1.00) and the Civilian Pin (50) 
of the Army Ordnance Association are for sale to all mem 
Orders, sent to the 


Building, 


SCTE 


Wash- 


should he 


Mills 


bers, with remittance, 


tary, Army Ordnance Association, 


ington, dD. oi. 
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LORAIN 


Shovels, Back Diggers, Cranes, Draglines 





Steam, Gasoline or Electric Powered 
%o yard to 142 yard capacity 


10 to 20 Ton Locomotive Cranes 


Underground Mining and Tunnelling Shovels 
Air or Electric 


THE THEW SHOVEL COMPANY 
LORAIN, OHIO 
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A war-time contribution to 
peace-time industry. 


Butanol 


—a by-product of the war-time 

demand for chemically pure 

acetone—has become a corner- 

stone of the modern lacquer 
industry. 


(OMMERCIAL SOLVENTS (ORPORATION 


SALES OFFICES: 
Aldwych House, 
Aldwych, W. C. 2, 
LONDON, ENGLAND. 





17 East 42nd Street, 
NEW YORK,N.Y. 


Terre Haute, 
INDIANA. 


PLANTS—Terre Haute, Ind., and Peoria, Ill. 
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In Uncle Sam’s 


Motor Trucks 
and Airplanes 


Thompson Valves have served 
their full time and earned high 
rank for faithful performance 
of duty. 










Used as original equipment by 
over sixty leading builders of 
airplanes, automobiles, motor 
trucks, tractors and motorcycles. 


THOMPSON PRODUCTS, INC. 
General Offices: Cleveland, O., U.S.A. 
Factories: CLEVELAND and DETROIT 




















CRUDE 
SULPHUR 


| 99%,% Pure 


Texas Gulf Sulphur 
Company 


Incorporated 


Office 
41 East 42nd Street, New York City 


Deposit and Plant 
Gulf, Matagorda County, Texas 











Americanizing the Army 


MACHINERY is being introduced into the Army. 

Tanks, armored cars, trucks, tractors, cross-country 
vehicles and other mechanical weapons and conveyances 
are being experimented with and put into use. 

The process is commonly called mechanization. The 
word, therefore, tends to spread a false conception. A 
hetter term would be merely modernization. Or it would 
he fair to say that the army is being Americanized. . . 

Carried to its logical conclusion, the new movement in 
the War Department means that the whole tactical sys- 
tem must be revised. In the modern war of machinery, 
infantry, as sueh, will be used only to occupy positions 
captured by machine or to advance over country impass- 
able to machinery. The long, thin line of prone infantry- 
men will pass into history. In modern warfare it is 
nothing short of absurd for deployed lines of infantry 
to lie on the military erests of hills, there to be blasted 
to bits by enemy artillery as the Russian moujiks were 
in 1915, or to mareh up to pillbox machine gun nests 
as the English Tommies did in 1917. 

Even slow moving tanks cannot be hit, except by luck, 
by indireet artillery fire. Machines, capable of traveling 
cross country and thereby able to avoid mapped roads 
and cross roads, could advance, carrying guns or squads 
of infantry until they ceame within point blank range of 
the enemy. Indirect fire would not be deadly enough 
to stop them. If armored against machine gun fire and 
reasonably protected from the fire of trench weapons like 
the 37 mm, gun, such machines could advance until with- 
in the direct fire of cannon. 

Americans have made machinery a means of saving 
men in industrial life. They ean do exactly the same 
thing in war. Our present endeavor must be to encour- 
age the new spirit that pervades the general staff, to 
keep the forward looking soldiers in control and relegate 
the military ancestor worshipers to the e¢lerical positions 


they can adequately fill—Chicago Tribune. 


Pacifist Propaganda 


WHILE Congress is in the investigation business it 

would do well to open an inquiry into the souree and 
identity of propaganda masquerading under the cloak ot 
religious organizations, Some of this propaganda is 
Vicious in the extreme, resorting to gross misrepresenta 
tion of the United States and tending to inflame inter- 
national suspicion and hatred. The propagandists do not 
hesitate to attribute base motives to Ameriean authori- 
ties in an effort to undermine publie confidence in’ the 
Government and Congress. It is reported that some of 
the most active workers in this propaganda are foreigners 
and persons recently naturalized and an inquiry might 
reveal that they are the recipients of funds from foreign 


sources, 
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It is a difficult task to provide for the national defense 
by maintaining the Navy and by developing the merchant 
marine, This task beeomes well-nigh impossible when 
skillful propaganda, working upon the eredulous brains 
of millions of Americans, concentrates with great force 
upon members of Congress, intimidating them and con 
fusing them as to the real sentiment of the country. 
Some of the members of Congress are said to have been 
threatened with defeat if they dare to defy the propa- 


vandists.— Washington Post. 


War Fundamentalists 


‘THE General Staff of the War Department has reported 

to Secretary Davis that the most serious considera- 
tion should be given to the possibility of greatly increas- 
ing the striking powcr and mobility and effectiveness of 
the Army by the mechanization of certain units of the 
nation’s present military foree. This report represents 
the General Staffs conclusions after six months of in 
vestigation. Though the infantry is still the backbone 
of land forees, the General Staff is convinced that ad 
vances in motorization in the last few vears have made 
possible and advisable the restoration to battlefields 
through mechanization of the element of movement and 
surprise which before the World War was operative 
through cavalry. 

This report appears to be merely a reasonable recogni- 
tion of the fact that we are living in a machine age. 
That war should be mechanized and motorized seems only 
natural. At any rate, it is sensible for the Army to be 
forehanded in this direction while the governments of the 
world maintain their present attitude toward war and 


armament.—Buffalo Evpress. 


Motor as a National Defense 


|X VIEW of American predominance in automotive man- 

ufacture, and the employment in this country of 78 per 
cent. of the licensed automobiles in the world, announce- 
ment by the War Department that the General Staff of 
the Army has been studying mechanization of combat units 
as a means of making a modern army more mobile and 
less vulnerable on the field will be received by motor- 
minded America with particular interest. Mobility of 
large units of fighting forces has always been of import- 
ance in the military history of the world, ancient and 
modern. And, as the art of war advanees, the prompt 
and rapid movement of troops becomes more important. 
The value of this factor was shown many times in the 
World War, when surprise attack in foree and prompt 
response by the defenders of a given point proved ot 
worth above all other considerations. 

American arms learned much of the value of the motor 
during the war in Franee; learned by observation while 
America was on the side lines as an observer, and more 
after this country had thrown its unrestrained efforts in 
with the Allies. As onlookers we witnessed the saving of 
Paris through the service of the motor car when taxi- 
cabs, motorbusses, private automobiles and every possi 
ble means of transport hurried French soldiers forward 
to plug the gap that threatened to open before a drive 
Upon the eapital. As later participants we moved our 


men and equipment and supplies in great motors. Speed 



































For Every 
Type of Motor 


THAT GOOD GULF GASOLINE 
GULF NO-NOX MOTOR FUEL 
SUPREME MOTOR OIL 


Manufactured by 


Gulf Refining Co. 


Ler. 25 no 


satisfactory substitute 
for an 


Orthophonic Victrola 











Once you hear the Orthophonic Victrola, any other 
reproducing instrument seems inadequate by comparison. 
It has that full rich tone combined with resonant depth 
of volume achieved only by exclusive Victor principles 
of reproduction. 

Ask your nearest Victor dealer to play you the latest 
Orthophonic Victor Records on the new Orthophonic 
Victrola. Only then will you appreciate its absolute 
fidelity of performance. It is as if the artist, the orches 
tra, or the band were right in the room, singing or 
playing to you and your friends. See your dealer—today! 


mes) Jictrola 
B® 


VICTOR TALKING MACHINE CO CAMDEN, N. ] U.S.A 









































AQMY ORDNANCE Vou. VIII, No. 48 











A modern brass mill 


If you have ever motored up through Connecti- 
eut to the Berkshires you may have seen our 
Chase Metal Works plant in Waterville, three 
miles from Waterbury. 


Brick and cement. of modern construction, it 
lies along the Naugatuck River for almost a mile 
in length. 

And you would hardly believe the amount of 


brass and copper that plant can turn out. Good 
stuff too, this Chase Brass. 


Chase Brass 


Bronze 





at all HUNGERFORD or CHASE Warehouses 


|Miuts: CHASE COMPANIES, Inc.. WATERBURY, CONN. 
































ROBERTS & ROLLER 
BUILDING CONTRACTORS 


PHILADELPHIA 























was the nceded thing, and the automobile and the mews 
truck supplied the need. 

But motorization of military forees had only a small 
beginning in the fighting in Europe. Great strides have 
been made in the application of this power sinee the 
peace of 1918. Troops and guns have taken to this means 
of transportation in growing numbers. The ultimate, 
however, has not been approached. So the General Staff 
has taken the matter up for study. 

With 95 per cent. of the 23,253,882 automobiles in use 
in the United States of domestic manufacture and that 
number representing more than three-fourths of the motor 


cars in use in the world, it may be seen that both in the 


manufacture and in the use of this means of transporta- 
tion this country oceupies a commanding position. Nor 
is the position of the General Staff in its desire to make 
the fighting forces of the country more mobile through 
application of the motor weakened in any way by the 
fact that a country leading the world so easily in use 
of motors is no less a leader in motor-mindedness. 


St. Louis Globe Democrat. 


School Pacifists 


A® ENCOURAGING sign of the times is the condemna- 
tion this week by the Illinois Federation of Women's 
Clubs of pacifistic agitation in schools and colleges, 

Here the pacifist propagandist and proclaimer of theo- 
ries and doctrines at variance with the fixed policies ot 
this Government have found fertile fields in which to 
work. The action of the Illinois Federation constitutes 
an agreeable revelation. It indicates that there are wo- 
men in the country who do not intend to be deceived 
by the sophistry of incendiary activities. And it is to 
the women of the nation that the Government should 
have the right to look in the matter of establishing and 
maintaining its political integrity in every sense of the 
term. 

The resolution adopted by the Illinois Federation is 
strongly couched, deerying the fact that the University 
of Illinois is constantly being importuned by so-called 
pacifists, and urging that the federation go on record 
as protesting this and indorsing the system of military 
training in schools and colleges. 

Women suffer most in any war. They should hate it. 
They should assist in its rational retrenchment, to the 
securement of its outlawry as a means of settlement of 
difficulties and disputes between nations. But because 
they are the worst sufferers in war is the most powerful 
reason why they should support adequate preparation 
for conflict, which means a reduction in the blood and 
cost of human warfare. 

The provisions made by this Government in the matter 
of defensive preparations are wise provisions. The activi 
ties of pacifistie influences in opposition to these meas- 
ures are harmful to the nation and to its security. Their 
eradication from the sehools and colleges should be im 
perative, and the action of the Illinois women looking 
to this end cannot be too highly commended. By follow 
ing the example of these women, other state federations 
will honor themselves and inspire the respect and con 
fidence of the country and its Government.—Cincinnati 


Enquirer. 
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The Staff and the Staff College. By Brevet-Major A. R. 
Godwin-Austen, O. B. E., M. C. 
and Company, Ltd. 1927. 21 sh. 


London: Constable 


‘T HOSE who are interested in the problems of national 

defense and more particularly those who are interested 
in methods of training for Army staff duty and the higher 
commands will be interested in reading this account of the 
development of Great Britain’s Staff College at Camberley. 
The author in a very delightful manner sets forth the 
growth of this great institution from the time of its incep- 
tion due to the ideas and efforts of Col. John Gaspard Le 
Marchant. 
High Wycombe as the Senior Department of the Royal 


Starting with a modest beginning in 1799 at 


Military Academy it soon outgrew its accommodations and 
moved and grew and moved, until finally it became stabi- 
lized at Camberley where it is today. 

The many vicissitudes through which it passed, the sup- 
port it received and the reverses it sustained are of interest 
in that they parallel the history of many governmental 
agencies in the United States, which have sueceeded, as has 
this institution, through the perseverance and devotion of 
their adherents. 

The author has been most fortunate in weaving into 
this history so charmingly the personalities of many who 
were entrusted with the instruction given and of many who 
successfully completed the courses. The glimpses of the 
social life and living conditions as well as of the sports 
featured are quite vivid and entertaining. This book 
should particularly appeal to those who have been con 


nected in any way with our own Army Staff College. 


1776, A Day-by-Day Story. By Jonathan Rawson. New 


York: Frederick A. Stokes Company. 1927. $3.00, 


HINDSIGHT is more accurate than foresight. Men's 

actions are praised or condemned by the happening of 
events subsequent to the action taken. History should be 
written at long range. But after all it is interesting to 
read of conditions as they were when events were actually 
happening. That is what Rawson has given us in his 
Day-by-Day Story of 1776. The important events in all 
the colonies and Canada are unfolded as they took place. 
Intimate acquaintance is established with directors of af- 
fairs. Washington, Franklin, the Adamses and others are 
quoted, as well as the pertinent acts of the various colonies 
and Continental Congress. History tells us about Bunker 
Hill, Yorktown and Valley Forge, but Moore’s Creek 
Bridge, Three Rivers and Pell’s Point also have their in- 
teresting heroes. The despised and deposed British gov 
ernors were trying to regain their colonies with promises 
and were also plotting with the restless Indians and Tories 
for uprisings against the frontiers. The day-by-day stories 


are interesting in form and excellent in substance. 





tn Fairchild Caminez Air 
eralt Engines, built by Fair 
child Caminez Engine Cor 
peretion, Farmingdale, Long 
Island, drive shaits, drive 
coms, piston roller bearing 
reces and many other highly 
stressed parts are made of 
Vanedium Steel. 


Vital Parts Of Vanadium Steel 
In Fairchild Caminez Engines 


[* few applications is dependabil- 
ity so vital as in the aviation 

Human life depends on the 
high factor of safety. Possibilities 
of failure must be in the irreducible 
minimum. 


It is significant, therefore, that lead- 
ing aircraft engine builders are ex- 
tensive users of Vanadium Steels in 
vital engine parts. 

Fairchild Caminez Engine Corpora- 
tion, for example, employs Vanadium 
Steel for the principal parts of Fair- 
child Caminez Aircraft Engines— 
drive shafts, drive cams, piston roller 
bearing races and numerous smaller 
parts which are subjected to equally 


high stresses. 


High wear resistance and anti- 
fatigue properties are the qualities 
of Vanadium Steel which appealed 
to the metallurgists of Fairchild 
Caminez. What are your physica! 
requirements in steel? No matter 
how unusual they may be, our metal- 
lurgists will be glad to help you ob- 
tain them. 


VANADIUM CORPORATION OF 
AMERICA 
Chicago New York Detrou 
Straus Bidg 120 Broadway Book Bidg 


Plants at Bridgewilic, Pa., and Niavera Falls 
N.Y 


Research and Development Laboratories et 
Bridgeville, Pa. 


VANADIUM STEELS 


for strength, toughness and durability 











STUDEBAKER COMMANDER 


set ten worlds records by 
traveling 5000 miles in less 
than 5000 minutes 


In official tests, checked by the Ameri- 
can Automobile Association, a stock model 
Studebaker Big. Six enclosed car, estab- 
lished the amazing new record of 5,000 
miles in 4,909 minutes—total elapsed time! 

No automobile in America has ever 
traveled so far, so fast! Convincing proof 
of the brilliant performance of the Com- 
mander and the stamina built into it by 
Studebaker ! 

The American public’s appreciation of 
the Big Six is demonstrated by the fact 
that Big Six sales now exceed the com- 
bined total of all other cars in the world 
of equal or greater rated horsepower. 


The 
Studebaker Corporation 
of America 


SOUTH BEND - INDIANA 
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CHROMIUM-IRON ALLOY Bm 
ELECTRIC FURNACE PRODUCT 


RESIST 


' Allegheny ~ 
PRODUCTS 


STEEL SHEETS FOR 
EY OKO). (0)-3 0 Ome 310) 8) 6 
METAL FURNITURE 
DEEP-DRAWS 


ELECTRICAL SHEETS 
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BOILER TUBES 


AND PIPE 
—— 





CORROSION 
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Allegheny Steel Company 


General Offices and Works: BRACKENRIDGE, PA. 
NEW YORK CHICAGO DETROIT MILWAUKEE 
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TROJAN 
EXPLOSIVES 


High Explosives 
for 


every blasting purpose 


NON-FREEZING! 
NON-HEADACHE! 


TROJAN POWDER COMPANY 


Allentown, Penna. 


Chicago Portland San Francisco 











A History of the Foot Guards to 1856. By Major H. L. 
Aubrey-Fletcher, D. S. O., M. V. O. London: Con 
stable & Co., Ltd. 1927. 31 sh. 6d. 


felt that the existing 


Guards did not present 


M \JOR AUBREY-FLETCHER 
regimental histories of the Foot 
adequately the story of these historic organizations and that 
their history was not known as extensively as it should be. 
Therefore he undertook to prepare this history of their 
active service which in an unbiased manner records the en- 
gagements in which they were participants and the part 
they played in the suecess or failure of the undertaking. 
The history of the Foot Guards being, with the excep 
of the British 
stupendous task which the author undertook. 


tion India, a history of Army it was a 


That he was 
well qualified for the work this volume bears testimony for 
it is excellently arranged and delightfully written. 

He has omitted mueh which would have added color to 
the story, such as: eustoms, unifornis, equipment, and 
striking personalities which are to be found in existing 
regimental histories. It mia be said that these omissions 
made it all the harder to produce a work which would be 
of interest to other than the professional soldier interested 
The book does not suffer however 


On the 


in tactics and strategy. 
heeause of its scope being limited in this way. 


contrary it is full and interesting. 

Sufficient contemporary political history is given to in 
dicate the cause of the various campaigns and the effects 
of their resulting outcomes. 

a complete col 

These the 


is due for more 


It is especially gratifying to find such 


lection of excellent maps and diagrams. are 
work of the author to whom great credit 
often than not Ue military historian omits this very essen 
tial feature of such books. It may be very favorably com 


pared with Steele’s “American Campaigns” which is con 


ceded by many to be most excellent. 


The Royal Inniskilling Fusiliers in the World War. 1, 


Sir Frank Fox, O. B. E. London: Constable & Co. 
1927. 21 sh. 
SIR FRANK FOX has written many histories concerning 
the British Army and this book demonstrates why he is 
so successful in these undertakings. It also makes apparent 
the reaon why a history of any British regiment is a history 
of the British Army. This regiment was expanded to thir 
teen battalions which were distributed throughout the army 
and so participated wherever the army did. A regimental 
history which recounts the outstanding feats of arms of 
individual members together with the military honors won 
by them and which records the name and rank of each 
member who made the supreme sacrifice for his country, as 
this 
hatant alike and will be equally prized by both. 
The 


which may be expanded for war purposes without losing 


one does, finds favor with combatant and non-com 


British system of maintaining a peace-time cadre 
its identity and thus instill the new soldiers with traditions 
the 


recommend it to those responsible for army organization 


which have endured through centuries has much to 


for peace or war. The advantage of this is clearly demon 
strated by the author, who shows how quickly the reeruit 
was imbued with the regimental esprit de corps and fought 
and suffered accordingly. 

This is a delightful history of the Inniskilling regiment 


together with a brief, clear outline of the whole course ot 
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the war which makes it quite remarkable. It is surpris 


ingly complete and compact. A second volume now in pre 


paration is to contain the history of the regiment prior to 


the World War thus making its entire history complete in 
two volumes. 
the Spanish-American Frontier: 1783-1795; The West- 


ward Movement and the Spanish Retreat in the Missis- 
sippi Valley. By Arthur Preston Whitaker. New York: 
Houghton Mifflin Company. 1927. 
A VERY clear understanding is 


thorough and authoritative history of the intrigue and 


$3.50. 


obtained from this 


diplomacy concerning the western frontier of the United 
The 


available 


States during the twelve vears concluding with 1795. 


author has made extensive investigations of 


sourees in order to obtain the true history of this period 
in which the Mississippi River, the western frontier, played 
such an important role. Dr. Whitaker analyses the char 


acter of the famous and notorious personages who had 


much to do with the settlement of the vexatious boundary 
questions. The formal treaties with the Indian “Nations” 
and the agreements with the fur traders are typical of the 
The 
attitudes of the 


period and = interestingly recounted. land jobbing 


schemes which were launched and the 


-everal state legislatures involved have not been extensively 
recorded heretofore. In the persent volume that feature 
of our early history is ably presented together with a clear 
and complete picture of the great difference between the 
civilizations represented by the rough backwoodsman of 
the west and the courtly diplomats of the Spanish Throne. 
It is a decidedly valuable addition to the history of the 
development and expansion of the nation. 

Commander J. M. Kenworthy, 


1927. $2.50. 


Peace or War? [by Lt. 
M. P. New York: 


|X this book Commander Kenworthy, formerly a British 


Boni and Liveright. 


naval officer, and now a leader of the Labor party in 


Parliament, describes the war of the future as an attack 
on entire civil populations in a successful attempt to show 
the devastating effeets of warfare with modern weapons. 
It is to be feared that his emphasis on the potentiality of 
vas and air attack will not be recognized by the civilian, in 
that in 


when one considers 


“the 


spite of his vivid language, 


England as well as other countries bow-and-arrow 
mentality predominates once more” among leaders of the 
armed forees. It is the country whose soldiers succeed best 
in replacing the experiences of the last war with a fresh 
point of view who will have the jump on the other fellow. 
But this book is an effective plea for peace, and even if the 
author’s solution may not provide the panacea for this 
great ill, it is of enormous service in frankly analyzing the 
world polities of today from the point of view of possible 
danger of war. 


The Rough Riders. By Herman 


Harper & Brothers. 1927. $2.00. 


New York: 


Hagedorn. 


| r is not easy to decide whieh is the more engrossing in 

this novel—the highly interesting and aceurately historical 
picture of the development of the Rough Riders and of the 
characteristies of their leaders, Wood and Roosevelt, or the 
story of the useless bounder 


regeneration of a rather 


through the storm and stress of battle. Each is equally well 


told and the pieture of the United States of 1898 flashes 
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Location of 
GE Service Shops 


in the United States 


Service Wherever You Are 


No matter in what part of the United States you are 
located, rail or truck will take your electric appara- 
tus to a G-E Service Shop in a day. If repairs 
must be made at your premises, a force of trained 
G-Eservice men can reach you quickly from one 
of the twenty-one service headquarters of the 
General Electric Company. * This national 
service is more than a convenience 
prompt, reliable repairs will reduce costly 
shutdowns and breaks in production. 
*The trained personnel of every G-E 
service headquarters is prepared to 
restore electric equipment to factory 
standards in the shortest possible 
time, at a reasonable cost. 


GENERAL ELECTRIC 














THE 
Koppers Construction Co. 


DESIGNERS AND BUILDERS 
of 
By-Product Coke and Gas Plants 
Continuous Vertical Oven Plants 
Liquid Purification Plants 
Benzol Recovery Plants 
Motor Fuel Rocovery Plants 
Material Handling Plants 
Ammonia Recovery Apparatus 
Tar Distilling Plants 


Gas Producers 
Consulting Engineers 
on the operation of 


BY-PRODUCT COKE AND GAS PLANTS 


and their Auxiliaries 


CONSTRUCTION CO. 
New 


THE KOPPERS 


PITTSBURGH York CHICAGO 











ARMY ORDNANCE 





Vout. VIII, No. 48 











(AMSED) 
STANDARD MANGANESE STEEL PHYSICAL TEsTs 
By RoserT WHUNT & Co-CHICAGgo, ILL. 
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AMERICAN MANGANESE STEEL CO. 
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More Hours of Service 
in Pure Oil Products! 


_ you use Tiolene 100% 
Super-Pennsylvania Motor Oil in a 
pleasure car, tractor, truck, or aeroplane, 
you'll find that it out-lasts and out- 
lubricates other oils. Why? Because 
it is skillfully refined from Cabin Creek 
crude—the highest quality crude found 
on this continent. 


And while Tiolene is but one of the 
many Pure Oil products, it is repre- 
sentative of their uniform goodness. 


{ Pure Oil products are sold 


thruout twenty-six states. 


THE PURE OIL COMPANY 


One of the largest independent producers, 
refiners, marketers. 


General Offices + Chicago 






























back to those of us who were small boys at the time with a 
vivid elearness that would be hard to duplicate. Mr. Hage- 
dorn has done an artistic bit of work as usual. May the 
reader take to heart the tragic lesson of our unpreparedness 
at that time, with the devastating consequences for the men 
who suffered in Cuba from lack of food, clothing, equip- 
ment, transportation; in faet, a shortage of everything 


with which an army fights save morale. 


Marching with Sherman. Passages from the Letters and 
Campaign Diaries of Henry Hitcheock, Major and As- 
sistant Adjutant General of Volunteers. November, 1864- 
May, 1865. Edited with an introduction by Mr. A. De 
Wolfe Howe. New Haven: Yale University Press. $4.00. 

WITHOUT previous military experience, Henry Hitch- 

cock of St. Louis joined General Sherman's staff at 

Rome, Georgia, on October 31, 1864, serving as assistant 

adjutant general until the end of the war. The book, with 

an excellent introduction by Mr. Howe, is composed of 

Major Hitchcock's letters to his wife and a diary he kept 

when failure of communications with the North made it im- 

possible to send letters. As an historical document it is of 

great value in showing the immediate impressions of Gen- 
eral Sherman’s policies, set down a few hours after the 
events, by one who could qualify as a “chevalier sans peur 
et sans reproche.” For a vivid picture of the Georgia and 

Carolina campaigns and of the character of the various 

leaders, these letters and diaries are an unique source of 


first-hand information. 


Checkmate—Fighting Tradition in Central Persia. By 
F. A. C. Forbes-Leith, R. A. 8S. C., F. R. G. SS. New 
York: Robert M. MeBride & Co. 1927. $3.50. 

MAJOR FORBES-LEITH, a British officer, was engaged 

as general manager of a large estate in central Persia 
by a nobleman of that country. The estate comprised much 
land and included several villages. The contract was for 
five years. Major Forbes-Leith completed only two years, 
but during that time he had many exciting experiences 
which he narrates in this book. 

He tells of the difficulties in trying to diminish the graft 
on which the parasitie herdsmen and all other officials grew 
wealthy. He depicts the extreme poverty leading to starva 
tion; of filth, vermin and disease prevalent on all from 
childbirth and his efforts to improve these conditions. A 
particularly thrilling chapter is the tale of how he wiped 
out a notorious brigand. Cunning and intrigue practiced 
by those who lost the graft nearly succeeded in wrecking 
his administration. A change in politics in which his em 
ployer was caught on the wrong side and had to flee the 
country ended his contract. 

It is a most interesting narrative of the graft, corruption, 
taxation of peasantry, and the feudal system of a country 
which twice practically ruled the then known world. It is 


pleasantly written and difficult to leave after once started. 


The Cannoneers Have Hairy Ears: A Diary of the Front 
Line. Anonymous. New York: J. H. Sears & Co., Ine. 
1927. $2.50. 

THE artillery of the Great War has found a spokesman. 
An anonymous genius has given us in vivid and pictu 

resque language the sights and sounds and smells that fell 

to the lot of a lieutenant in a battery of 75’s on the western 
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front. The realism of his deseriptions in his day by day 
diary gives an adequate picture of modern warfare stripped 
of its glamor and reduced to its elemental aspect. The 
author, has a keen sense of humor that relieves the tension 
at all times and in all places. Thousands of artillerymen 
will relive their war experiences in this book and those 
who failed to reach the front will be able to visualize 
what happened there. It is one of the most absorbing and 
certainly one of the best written war diaries that has ap- 
peared since the Armistice. 
The Catastrophe. By Alexander F. Kerensky. New York: 

DD. Appleton and Company. 1927. $3.00, 
CONFUSION, treachery, cabals within cabals entered the 

political life of the Russian monarchy. Add to this a 
revolution in a great country with millions of illiterates 
during a great world war and you may get a brief image of 
what Kerensky describes in “The Catastrophe.” 

The Russian people were led to believe they would at- 
tain the millennium by a change of government. What the 
form of government would be was decidedly uncertain. 


The Provisional Government was established amid chaos 


and uneertainties on Mareh 16, 1917, and ended November 


14, 1917, when Kerensky was forced to flee to save his life. 

It must be presumed that the Russian people did not 
appreciate the higher principles which actuated Kernesky 
and his partners in the Revolution, or the Soviets and 
Bolsheviki would not have found it so easy to overthrow 
this new government. Kerensky shows that it was only by 
the merest chance that Korniloff did not succeed in over- 
throwing the Provisional Government several months before 
the end came. 

This book is Kerensky's defense of the part he played in 
the Revolution, as well as a vivid personal account of those 


eventful days. 


A Pageant of India. By Adolph Waley. New York: 
Houghton Mifflin Company. 1927. $5.00. 
‘T HE author presents a very complete and interesting his- 

tory of one thousand years of advancement in India. 
Very vividly he conducts the reader through a_ perfect 
galaxy of rulers, from the time when Alexander the Great 
in 327 B. C. placed India in touch with the outside world 
to the death of Aurangzeb in 1707 A. D. The conflict 
between traditional India and invading Islam is dramatie 
and stirring. Later the introduction of Catholicism by 
Vaseo da Gama adds to the turmoil of inherent fanaticism 
and religious zeal. 

Throughout a clear picture of the times is obtained and 
with the portrayal of blood feuds, unrelenting hatred, in- 
trigue, cunning and treachery intermingled with unswerv- 
ing devotion, loyalty, love and pride of the Rajput race it 
becomes magnificent. 

The great effect due to the introduction of musketry 
and artillery, inefficient as these arms were at that time, 
is illuminating. 

While a great many of the characters who live in this 
book are not well known to the general reader, all of those 
who are, act their respective parts in India’s advancement 
and bring to the reader a clearer and more sympathetic 
understanding of her manifold problems and charms. 

This book is highly recommended to those who appre- 
ciate delightful history, clear character analysis and a 


keener insight into man’s advancement through the ages. 











KOHLER ELECTRICITY 


Electric light and electric power whenever and wher- 
ever needed--that makes the compact, easily transport- 
able Kohler Electric Plant desirable equipment for mili- 
lary organizations. 

It can be used to generate electricity for searchlights 
at landing fields: to light headquarters; to operate ma- 
chinery in repair shops. It is valuable in emergencies 
of all kinds. 

The Kohler Electric Plant is powerful, sturdy, de- 
pendable, portable. It starts and stops automatically. 
Generates 110-volt current. Has no large storage bat- 
teries—starting battery only. 

Kohler Electric Plants are made in 114, 2, 5 and 10 
K. W. capacities. Write for complete information. 


KOHLER OF KOHLER 


Kohler Co.. Founded 1873, Kohler, Wis., U. S A. 


Branches in Principal Cities 











A Few a. c. f. 
Products 


Bar Iron 
Castings—grey iron 
Tanks—iron and steel 
Valves 

Contractors’ Cars 
Industrial Cars 
Forgings 


Trailer Trucks 


American Car and 
Foundry Company 


New York : Chicago  : _ St. Louis 
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OLT'S 
FIREARMS 


Leadership! From the earliest 
Colt made in 1836 to the master- 
piece of today Colt’s supremacy 
has been unquestioned. 



















1848 





woes AS 
Always 


Money Can 
Buy” 


Colt’s Patent Fire Arms Mfg. Co. 
Hartford, Conn., U. S. A. 


Manufacturers of: Colt’s Revolvers, Colt’s Automatic 
Pistols. Colt’s (Browning) Automatic Machine Guns, 
Colt’s (Browning) Automatic Machine Rifles, Thompson 
Submachine Guns, Autosau Dish Washing Machines, 
Autosau Metal Parts Washing Machines. 


The Original Colt 


“The Best That 











Copper Wires 
of all kinds 


Rome bare wires range from kair- 
like strands to huge, wrist-thick, 
cables. Rome insulated wires are 
made with the correct combination 
of tin, rubber, cotton, silk, enamel, 
varnish, mica, steel, lead, and other 
substances to meet almost any elec- 
trical requirement. Rome manufac- 
turing starts with the copper bar 
and follows right through to the 
finished wire. The experience of 


a quarter-century is put into its 


product. Catalogs gladly mailed. 


ROME WIRE COMPANY 
Rome, N. Y. 


ROME WIRE 




















European Skyways: The Story of a Tour of Europe by 
Airplane. By Lowell New York: Houghton 
Mifflin Company. 1927. 


Thomas. 


$5.00, 


‘THE publie expects to receive from this author very 

readable and interesting books and in the present volume 
he fulfills these expectations admirably. It is opportune 
that one who has traveled so extensively by various modes 
of transportation presents so conelusively the advantages 
ond disadvantages of aérial transports. Confidence in air 
planes must be established to advance airways as rapidly 
as is consistent with airplane development. Such a book as 


this will do much to broaden the general knowledge e¢on- 


cerning the present status of this industry and the result 
will be an inerease in confidence and intelligent support ot 
airway projects. 

The reader involuntarily is caught with the enthusiasm 
of the author and understands more clearly that airplane 
travel is practical, necessary, and highly desirable. Travel 
by airplane in Europe is widely organized as the author 
It is also shown that 


The 


makes apparent. at present there are 


few paving air lines. attitude of the insurance com 


pames is an excellent gauge of the degree of risk involved 
in flying and their attitude appears to be more and more 
favorable and should allay the doubts of the less informed 


pubhie. 


Modern Aircraft. [\ Res., 
U.S. A. New York: 


ine Company. 1927. 


Major Vietor W. Pagwé. AL ©. 


The Norman W. Henley Publish 
$5.00, 


| HE excellent publications of the author concerning auto 


mobiles are well known and have served a verv useful 
purpose for vears. His book on “Aviation Engines” and 
the present volume on “Modern Aireratt™ extend this lib 


rary to include the design and operation features of this 


newer mode of transportation. This book is most com 
plete in all the features of aireraft, both lighter- and 
heavier-than-air types being thoroughly treated It is 
sufficiently non-technical to appeal to the average reader 


interested in aéronauties and at the same time treats in a 


technical way those features whieh require such presenta 


tion to make it of great value for instruction purposes 


where a comprehensive knowledge of the general subject 1s 


desired. Ample references are provided tor the design 


l 


engineer and the aspects of commercial aviation are so 


treated as to present the practical problems which confront 
the proper development of aviation. The text is excellent 
in most particulars but it is clear that quotations must be 
full 


its authoritative 


indicated to realize their value. 


hook 


bv the 


more detinitely 


The value of this is enhanced by 


ness made evident inclusion of numerous OPINIONS, 


descriptions, and information from recognized reliable com 


merelal and vovernmental sourees. No small part ot its 


value is due to the profuse and detailed illustrations and 
“Modern Aireratt” 


reading, for reference purposes, for home study, and ton 


diagrams. Is recommended lor veneral 


¢lassroom Instruction. 


Lord Thomso New York: 


Air Facts and Problems. 1) 
George H. Doran Company, 
W HEN an author, who has been England’s former Seere 


tary of State for Air as is the case with Lord Thomson, 


1927. $2.50. 


views his opinions concerning the past, present and future 


and in war, the less fully informed 


of aviation in 


peace 
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publie should profit by his counsel. The defense of th 
United States is treated of and we find ourselves ten vears 
hence equally as vulnerable as any European state to air 
attacks from Europe or Asia. As for his own country the 
author says, “The protection of the British Isles from at 
tack by air must be the first and principal consideration.” 
To further this defense he would subsidize the national air- 
cratt industries or air transport companies or make some 
such provision. 

Lord Thomson advocates a single control of all air torees 
and looks for disaster only in divided responsibility. He 
maintains that aviation is twenty vears ahead of the aver- 
age human intelligence, and this may in large part explain 
the diversity of opinion regarding a proper organization 
for air defense. He lavs the failure of the United States 
to adopt a single control for air forces to a false idea of 
immunity from air attack. 

The bombing airplane is conceded by him to be the most 
olfensive weapon Vet devised for reprisals, and against 
which no defense is vet In sight. He does not overlook the 
fighting airplane or the ground defense which he considers 
insufficient deterrents. He estimates that the war casualties 
of air forces in pilots and machines will be SO per cent. per 
month or greater, and that air raids will extract a toll of 
ten ¢lvilians for each combatant killed. He would have air 
forces as shock troops and the holding forees the Army 
and Navy. 

He visualizes the duty of this generation to organize 
aviation and believes that aggression should be made illegal 
and would outlaw war itself. Such humanitarian principles 
will receive wholehearted support by many, but such 


utopian results are hardly to be achieved in the near future. 


The Growth and Development of the Pennsylvania Rail- 
road Company. By H. W. Schotter. Philadelphia : 
Allen, Lane and Scott. 1927. $2.50. 

|X this study of the charter and annual reports of the 
Pennsylvania Railroad Company from 1546 to 1926, in- 

clusive, the author has prepared a painstaking analysis of 

the origin and subsequent history of this great transporta- 
tion system. Since the narrative is frequently interrupted 
by the inclusion of lists of directors, lists of physical 
property, earnings, ete., It Is by no means an easy book to 
read. As a souree of data concerning the railroad, how- 
ever, it is a valuable book of reference, and is presented 


In attractive Torm. 


Influencing Human Behavior. By H. A. Overstreet. New 
York: W. W. Norton & Co., Ine. 1927. $3.00. 
|T would be easy to apply all manner of superlatives in 
praise of Professor Overstreet’s solution of the problem 
of attaining effectiveness within our human environment. 
Modern psychology has advanced to a point where its 
sclentifie knowledge ean be used In practice by each one ot 
us, and the author points the way in a delightful style with 
suggestions that can be followed readily. Are vou interested 
In writing effectively, in speaking effectively? Then the 
author's investigation into the psychology of these two im- 
portant activities will help you to a higher plane In writ 
ing and speaking. This fascinating book covers a wide 
field of human conduet and represents an extremely iselul 
contribution of psychology to the ideal of becoming “skilled 


artists in the enterprise of life.” 








BLACK & DECKER 


Portable Electric Tools 
“With the Pistol Grip and Trigger Switch” 









There is a 
BLtacK & DECKER 
PORTABLE ELECTRIC 
SCREW DRIVER, ELEc- 
rric SOCKET WRENCH, 
ELectrric TAPPER, ELECTRIC GRINDER or 
BUFFER for every need. 


These tools 
are rendering 
the highest 
type of ser- 
vice in every 
civilized 
country in 
the world. 





| The BLACK & DECKER MFG. CO. 


TOWSON, MD. 








“Delaware” Brand 
Pig Iron 


We Are Producers and Sellers of 
ALL GRADES 


Made for the Merchant Trade Only. 


We Make a Specialty of 


LOW PHOSPHORUS 


DELAWARE RIVER STEEL CO. 


CHESTER. PENNA. 
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CAUSTIC SODA 
LIQUID CHLORINE 
BICARBONATE OF SODA 
BLEACHING POWDER 
ANHYDROUS AMMONIA 
AQUA AMMONIA 

SODA ASH 





MANUFACTURERS 
OF 
PURITE 
FOR REFINING 
AND 
DESULPHURIZING 





The MATHIESON ALKAL! WORKS Yc 


250 PARK AVE. NEW YORK CITY 
PHILADELPHIA CHICAGO PROVIDENCE CHARLOTTE CINCINNATI 
Works: Niagara Falls, N. ¥Y.—Saleville, Va 





IONEERS 


in the field of brass manu- 
facture, Scovill artificers 
have set a standard of 
precision and quality. 

They have developed to 
a high degree the art of 
fabricating and designing 
finished and semi-finished 
articles of brass and cop- 
per alloys. 

Scovill experience is as 
diversified as _ industry 
itself and includes the 
manufacture of material 
to government specifica- 
tions. 

For further information 
write the Scovill Manu- 
facturing Company — at 
Waterbury. Conn. 


COVILL 


The Oldest Brass Manufacturers in America 
EsTABLisHeD 1802 
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The famous family of steel products 
under the Agathon trade-mark in- 
cludes Alloy Steels, Special Finish 
| Sheets as well as all standard finishes, 
| Electrical Sheets, Hot Rolled Strip, 
Toncan Enameling Iron, Toncan 
| Oven - Lining, Galvannealed Sheets 


and Enduro Stainless Iron. 


| CENTRAL ALLOY STEEL 
| CORPORATION 


MAssILton, OHIO 


World’s largest and most highly specialized 
alloy steel producers 
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By-Products Coke 


Corporation 


Coke -— Pig Iron 


332 S. Michigan Ave. 
CHICAGO 
ILL. 
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WW HERE especially trained en- 

gineering talent, skill and 
craftsmanship are coordinated to 
meet the Army’s requirements for 
the development and manufac- 
ture of Gun Control Equipment, 
Searchlights, Gyro - Compasses, 
Gyro-Pilots and special electrical 
and mechanical equipment of a 


precision character. 


The Sperry Gyroscope Company 


BROOKLYN NEW YORK 




















Timken-Detroit Axle 


Company 


DETROIT 
MICHIGAN 

















Nothing Finer 
Can Be Said of Any 
Motor Vehicle Than, 

It is- 


(POWERED » 
KLYCOMING, 


LYCOMING MOTORS 


























HERCULES 


SPORTING POWDERS 
HERCULES POWDER COMPANY 


CINCORPORATED) 
Wilmington, Delaware 
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AMERICAN 
STEEL FOUNDRIES 

















STEEL CASTINGS 
OF EVERY DESCRIPTION 


FOR 
ARMY AND NAVY REQUIREMENTS 





NEW YORK CHICAGO ST.LOUIS , p 
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In the picture: 
FILLING in around the 
concrete columns of a 
big building...twenty- 
foot centers and pipe 
connections protrud- 
ing. The“Caterpillars”’ 
navigated nicely in the 
narrow quarters...men 

and minutes saved. 


the Pick & Shovel gang 


“Caterpillar” track-type tractors 
with bulldozer or backfiller make a 









































There isa 
‘Caterpillar’ Dealer 
near you. 


saxty xg | profitable working partner ona mul- 
TWENTY si titude of jobs. Amazing economies in 
so wh wae | leveling, filling trenches, making fills, 

Jeers _| haulingearth...these “shortcuts” win 


the contract for “Caterpillar” owners. 


CATERPILLAR TRACTOR CO. 


Executive Offices: San Leandro, California, U. S. A. 
Sales Offices and Factories: 
Peoria, Illinois San Leandro, California 
Distributing Warehouse: Albany, N. Y. 
New York Office: 50 Church Street 


BEST S:h:8%, Tete Manatee FOL T 


The He ylt Manufac- 
turing Company 


Sea HERP —-_ 
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Vis, waa | 


Sergeant Jasper 
at Fort Moultrie 


LL DAY long on the memorable 28th of June, 1776, 
a British fleet of 9 ships carrying in all about 250 

guns and mortars, commanded by Commodore Sir Peter 
Parker, bombarded the fort on Sullivan’s Island, South 
Carolina. 
This fort, made of soft palmetto logs and sand, mounted 30 guns 
and had a garrison of 344 officers and men of the 2nd Regi 
ment of South Carolina Continentals commanded by Col. William 
Moultrie, after whom the fort was subsequently named. 
When a shot from the fleet carried away the flag pole, which, 
with the flag, fell on the beach, Sergeant Jasper leaped from an 
embrasure, recovered the flag and fastening it on a sponge staff, 
mounted the parapet where amid the storm of shot he made 
fast the sponge staff, exclaiming: “We cannot fight without 
a Flag.” 
The battle continued until late in the evening when the fleet 
withdrew with a loss of 64 killed and 161 wounded, including 
the Commodore. One ship was abandoned and the others so 
seriously injured that they were out of action for several months. 
The loss in the fort was 17 killed and 20 wounded. This was 
the first defeat the British Navy had suffered in many years. 
The day after the action, John Rutledge, the President of South 
Carolina, presented Sergeant Jasper with a sword and offered 
him a commission, which he refused. 


E. I. DU PONT DE NEMOURS & CO.,, Inc. 


Wilmington, Delaware 


UPON 


Reg. U.S, Pat. Off. 








Du Pont Powder has 
been inseparably con- 
nected with the com- 
bat history of every 
organization in the 
Service. In 1802, prac- 
tically all du Pont 
Powder was made for 
military purposes. To- 
day, 98% is produced 
for industrial uses. 





